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Golly! | made a rainbow! 


Yes, Johnny, you made a rainbow. For your- 
self and for your time and for your place, you 
made your rainbow. 


You discovered a funny, three-sided piece of 
glass held by grubby little fingers and placed in 
a stream of sunlight would break a warm shaft 
of light into many, many colors. 


Almost three hundred years ago a very wonder- 
ful man named Newton told his friends he, also, 
could make a rainbow. He told about his rainbow 
in a certain way, a scientific way, and out of the 
telling grew a wonderful accuracy. 

Here, Johnny, is where we fit in. 


These are some of the results of our work: The 
fine sharpness, crispy finish and drape of Mom’s 


WICA CHEMICALS, 


OLD CONCORD ROAD e 


MANUFACTURER FOR PAINT. PAPER, 


TEXTILE AND ADHESIVES 


favorite print dress, the one with a hem that 
stays the same distance from the floor . . . Dad’s 
suit that welcomes a morning rough-house with 
you and still looks fresh at the end of the day 

. your windbreaker Mom drops in the washer 
and then drips dry. 


It’s important that not one, or even ten, but 
thousands of dresses and suits be the favorites 
of Moms and Dads everywhere. And only through 
spectrum accuracy in Wica’s origination of resins 
and auxiliaries used in scouring, wetting, pene- 
trating, dyeing and finishing can manufacturers 
constantly improve the quality of goods and de- 
crease the cost. We are proud of the part, Johnny, 
that we play in your life. 
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DYESTUFF 


HE dyeing of cellulose acetate 

with disperse dyes, being a rela- 
tively new process, naturally has been 
investigated less thoroughly than the 
dyeing of cellulose or the dyeing of 
wool; and, consequently, the mech- 
anism of the process is not yet too 
completely understood. The disperse 
dyes, which are very insoluble com- 
pared with other types, are applied 
to the fiber from an aqueous disper- 
sion. Theoretical treatment of the 
acetate dyeing process is made diffi- 
cult by the complex nature of the 
dyebath. 

According to the solid-solution the- 
ory, dyeing occurs only when the 
dye particles come into contact with 
the fiber, in which they are highly 
soluble, forming a solid solution of 
the dye in the cellulose acetate. Kar- 
taschoff (3), a proponent of this the- 
ory, believed that the disperse dye 
particles were completely insoluble 
in water. 

On the other hand, the adsorption 
theory assumes that the solubility of 
the dye in water is not negligible. 
Evidence in support of this belief has 
been presented by Vickerstaff and 
Waters (14), who showed that very 
small dye particles actually do exist 
in the dyebath. This was demonstrated 
by the fact that a large portion of 
a dispersion of the dye (1-methyl- 
amino-4-anilinoanthraquinone) , when 
placed in a Cellophane bag, was 
found to be capable of diffusing 
through the Cellophane and dyeing 
cellulose acetate, which had been 
placed in an external solution. Vicker- 
staff and Waters (14) suggested 
that these smaller particles, which 
are of near-molecular dimensions 
and capable of penetrating the inter- 
stices of the fiber, actually are re- 
sponsible for the dyeing, which they 
consider to take place by adsorption 
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with direct dyes. The larger particles 
then break down as the equilibrium 
in the dyebath is shifted by the re- 
moval of the smaller ones. 

Whether the solubility of the dye 
is negligible or not, the presence of 
dispersed, solid, dye particles in the 
dyebath might be expected to cause 
unusual dyeing behavior; and, in 
fact, unusual behavior has been ob- 
served. In order to determine what 
action might result when an aqueous 
dispersion of a substance is brought 
into contact with an immiscible sol- 
vent, Vickerstaff and Waters (14) 
studied the behavior of a dispersion 
of 1-ethylamino-4-anilinoanthraquin- 
one when shaken with amyl] acetate. 
They found that the amount of dye 
lost from the dispersion phase was 
greater than the amount of dye 
taken up by the solvent; and con- 
cluded that the difference was due 
to a deposition of dye at the inter- 
face between the two liquids. In 
later desorption experiments, these 
workers (14) showed that a similar 
effect is present in the dyeing of 
cellulose acetate; but their results 
showed that the amount of dye in 
the interface was relatively small. 
However, both the experiments with 
the amyl acetate and those with the 
cellulose acetate were carried out to 
equilibrium; and it is conceivable 
that the interface would hold differ- 
ent amounts of dye at times before 
equilibrium is reached. 

This interfacial effect apparently 
has received little attention; but its 
importance should not be minimized, 
since it could be a major factor 
which will lead to a better under- 
standing of the acetate dyeing proc- 
ess. 

This work was performed in an 
attempt to prove or disprove the ex- 
istence of a liquid, surface film, 
having a concentration different from 
that of the bulk of the dyebath, 
during the dyeing of cellulose ace- 
tate. Provided that such an interfacial 
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INTERFACIAL FILM PHENOMENA 
IN THE DYEING OF CELLULOSE ACETATE 
JOHN H SKINKLE* and EDWIN C SHERBURNE** 
INTRODUCTION similar in nature to cellulose dyeing film is found to be present, the 


amount of dye in the film could be 
determined over the entire dyeing 
operation until an equilibrium is es- 
tablished between the solution and 
the fiber. 

If a liquid, surface film is present, 
it should be removed by the rinsing 
which normally follows the dyeing 
operation. Also, if this film differs in 
concentration from the concentration 
of the main part of the dyebath and 
if the quantity of dye held at the 
interface is appreciable, then the 
amount of dye leaving the solution 
should differ from the amount of dye 
taken up by the fiber. Assuming that 
the amount of dye which has left the 
solution and the amount of dye ac- 
tually in the fiber (after rinsing), at 
a given dyeing time, can be deter- 
mined accurately, it should he pos- 
sible to determine the amount of dye 
in a liquid surface film. If the amount 
of dye which has left the solution is 
significantly greater than the amount 
found in the fiber, a surface film 
more highly concentrated than the 
dyebath will be indicated. If the ap- 
parent amount of dye lost from the 
dyebath is less than the total amount 
of dye in the fiber, then a surface 
film more dilute than the main dye- 
bath must exist. If the loss from so- 
lution is equal to the dye gained by 
the fiber, either no surface film ex- 
ists or the method is not sufficiently 
sensitive to detect a difference. This 
general line of reasoning was followed 
in establishing the experimental pro- 
cedure to be used in this investiga- 
tion. 

It was decided that a series of sep- 
arate dyeings should be carried out 
for time intervals ranging from a 
fraction of a minute up to equili- 
brium; but otherwise, conditions 
should be kept the same in all dye- 
ings. It was believed that each dye- 
ing could be stopped, almost instantly, 
by pouring the contents of the dye 
beaker into a large volume of ice 
water at the required time. Sufficient 
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dilution of the dyebath should pre- 
vent further adsorption of dye; and 
the rapid cooling should decrease the 
rate of diffusion enough to prevent 
any appreciable desorption. The rinse 
in ice water should also remove a 
liquid film, if one exists at the fiber 
surface. By analysis of a sample of 
the dyebath, collected at the end of 
the dyeing time, the amount of dye 
remaining in solution could be de- 
termined. The total amount of dye 
lost from the bath could be calculated 
by subtracting the quantity remain- 
ing in the dyebath from the amount 
originally present. The amount of dye 
taken up by the fiber could be de- 
termined by analysis of a sample of 
the dyed fiber. Comparison of the 
amount of dye lost from the solution 
with the amount of dye found in the 
fiber should show whether a liquid, 
interfacial film is present in the dye- 
ing of cellulose acetate. Similar ex- 
periments could also be carried out 
using an acid dye on wool and a di- 
rect cotton dye on viscose rayon, in 
order to see whether the effect was 
general or confined to only one type 
of dyeing. 


EXPERIMENTAL 

FIBERS Since the form of the 
substratum is known to have con- 
siderable effect on the overall dye- 
ing rate (7), a basic fiber form was 
selected for use in all dyeing experi- 
ments performed in this work. After 
being scoured with a nonionic deter- 
gent to remove any impurities, ace- 
tate yarn, viscose rayon yarn, and 
wool top were cut with scissors into 
approximately one-eighth inch lengths 
so that the fibers would be _ short 
enough to prevent excessive tangling 
or matting during the dyeing. Even 
with lengths of one eighth of an inch, 
the fibers would still have lengths in 
the order of one hundred times their 
diameters; and the amount of dye 
entering through the ends of the fib- 
ers would probably be insignificant. 

It was decided that the dry weight 
of fiber samples to be used in the 
dyeing experiments should be one 
gram. In order to determine the 
weight of each type of fiber (under 
atmospheric conditions of 70° F and 
65% RH) which would be equivalent 
to one gram of dry fibers, regain de- 
terminations were made in duplicate 
using the chopped acetate, wool, and 
viscose fibers after they had come to 
equilibrium with the conditioning- 
room atmosphere. 

The proper amounts of fibers to 
give exactly one gram of dry fiber 





were weighed out, as required for 


dyeing experiments, on an analytical 
balance located in the conditioning 
room. 


750 


DYES——In the dyeing of cellu- 
lose acetate fibers with a disperse 
dye, one chief requirement was to 
use a dye that would be fast to gas 
fading, since the dyed samples would 
have to be stored for some time be- 
fore measurements to determine the 
amount of dye in the fiber could be 
made. The disperse dye selected was 
Eastone Blue BB. 

A 100-milliliter dyebath was to be 
used to dye one gram (dry weight) 
of fibers (acetate, wool, and viscose) ; 
and, consequently, standard stock so- 
lutions of the dyes were prepared on 
this basis. 

For the acetate dyeings, a standard 
dyebath was prepared such that each 
100 milliliters of the solution con- 
tained 1% of Eastone Blue BB based 
on one gram of material to be dyed. 
On an analytical balance, 0.2500 gram 
of the commercial dye powder was 
weighed out. The powder was pasted 
up in a small quantity of hot water, 
and then diluted to 2500 milliliters 
by adding cold water. No other ad- 
ditions to the standard dyebath were 
made, because it was known that 
some dispersing agent was present in 
he commercial dye preparation. When 
examined after standing for five days, 
the solution appeared perfectly clear. 
During this period of standing, a thin 
film of dye had settled out on the 
bottom of the bottle, but the quan- 
tity was believed to be negligible 
and it was considered doubtful if the 
stability of the dispersion could be 
improved upon. Before samples were 
taken for the dyeings, the bottle was 
shaken thoroughly to redisperse any 
particles that had settled. At the 
same time the standard dyebath was 
prepared, a one-milliliter sample was 
taken and five milliliters of acetone 
were added to get the dye into true 
solution. The transmission of this 
solution was measured by means of 
a photoelectric colorimeter. The trans- 
mission of a sample taken 45 days 
later and treated in the same way 
showed no significant difference from 
the transmission of the original sam- 
ple, indicating that no measurable 
change in the dyebath had occurred. 

The acid dye chosen for the dye- 
ing of wool fibers was Anthraquinone 
Blue B (old CI 1054: new CI 63010). 

Two and one-half liters of a stand- 
ard dyebath were prepared, contain- 
ing 0.2500 gram of the commercial 
dyestuff, 0.750 gram of acetic acid, 
and 3.75 grams of anhydrous sodium 
sulfate. Therefore, each 100 milliliters 
of the standard dyebath contained 
0.01 gram or 1% of the dye, 0.03 gram 
or 3% acetic acid, and 0.15 gram or 
15% sodium sulfate, the percentages 
being based on a one-gram sample 
of wool fibers to be dyed. 
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The dye selected for the dyeing of | 


viscose rayon fibers was Pontamine 
Sky Blue 6BX Conc 150% ‘(old Cl 
518; new CI 24410), a direct cotton 
dye. 

A standard solution of the direct 
dye was prepared by pasting up 
0.2500 gram of the commercial pow- 
der in a small volume of hot, dis- 
tilled water; diluting to about one 
liter with cold water; adding 3.75 
grams of CP, granular sodium chlor- 
ide which had previously been dis- 
solved in water; and further diluting 
to a final volume of two and one- 
half liters by adding cold, distilled 
water. One hundred milliliters of the 
standard dye solution were to be 
used in each dyeing to dye one gram 
(dry weight) of chopped, viscose fib- 
ers; and, therefore, basing percent- 
ages on the weight of material to be 
dyed, the dyebath would contain 1% 
of the commercial dyestuff and 15% 
of sodium chloride. 


APPARATUS———The dye beake: 
was constructed especially for this 
work. It was made with an external 
jacket, through which water from a 
constant temperature bath at 60° C 
could be pumped to keep the dye- 
bath at the required temperature 
(Figure 1). The beaker was made 
entirely of Pyrex glass; its capacity 
was approximately 150 milliliters. A 
reflux condenser was fitted to the 
top of the beaker by means of a 
large rubber stopper covered with 
aluminum foil, in order to prevent 
losses from the dyebath by evapora- 
tion. 

Agitation in the dyebath was sup- 
plied by a variable-speed, magnetic- 
type stirrer. The dye beaker was set 
directly upon the housing of the 
stirrer motor. A Teflon-covered, cy- 
lindrical bar magnet, having a length 
slightly less than the inside diameter 
of the dye beaker, was dropped into 
the dyebath. Turning on the stirrer 
motor caused this stirring bar to ro- 
tate, and the rate of stirring could 
be controlled by adjustment of a 
rheostat knob. The knob was set to 
give a fairly high rate of stirring. 
which was kept the same in all dye- 
ings. 

In planning the experimental work 
it was decided that individual dye- 
ings would be run for the following 
numbers of minutes: “6, 14, 1, 4, 9, 
16, 25, 36. . . . and so on, up to the 
length of time necessary to reach 
equilibrium. The timing of a fairly 
long dyeing presents no particular 
problems, but running a dyeing for 
exactly 46 of a minute (3.75 seconds) 
is quite difficult. In such a short dye- 
ing, an error of one or two seconds 
in timing represents a considerable 
part of the total dyeing period. For 
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Figure 1 
Jacketed dye beaker 


this reason, a special apparatus was 
constructed so that the short dyeing 
times would be known more exactly. 

As shown in Figure 2, the appara- 
tus consisted of a synchronous-motor, 
clock timer, which was connected in 
an electric circuit (110 V, A C) con- 
taining a three-amp fuse. The clock 
circuit was tapped by two wires 
which were drawn through a length 
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ELECTROLYTIC 
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of bent, glass tubing leading into a 
partially filled beaker of ice water. 
The bent glass tube was mounted 
with one end just above the surface 
of the ice water. The tap wires were 
made to terminate about one-half 
inch above the end of the glass tub- 


ing, and their ends were stripped of 


insulation. The end of the glass tub- 
ing was sealed, around the wires, with 








Glass Tubing 


Insulated 
Wiring 








Tub 
Rubber Tube — 


Wires 
Wire 
* 













ICE WATER 





A B 
Figure 2 
Timing device 
B—Apparatus 
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Figure 3 


Extraction apparatus 


Canada balsam cement. A short length 
of rubber tubing was fitted over the 
end of the glass tubing to form a 
small cup around the bared ends of 
the wires. The bared wires were bent 
so that they would be very close to- 
gether, without quite touching. 

The use of the timing device prob- 
ably can best be explained by going 
through the procedure used in a 
typical short-time dyeing. Before the 
dyeing was started, the rubber tub- 
ing around the bared wires was 
filled about half full of anhydrous 
sodium sulfate. After all necessary 
preparations for the dyeing were 
made, the clock timer was started. 
At the instant the timer reached a 
certain, predetermined number of 
seconds, the dyeing was started by 
dropping the fiber sample into the 
dyebath. When the dyeing had run 
for the required number of seconds, 
the contents of the dye beaker were 
quickly poured into the ice water to 
stop the dyeing. In the pouring, the 
dyebath was directed so as to strike 
the bared wires just above the sur- 
face of the ice water. Because of the 
salt present, this caused a short cir- 
cuit and the clock timer was stopped 
at the instant the dyebath and fibers 
entered the ice water. The clock 
timer could be read to the nearest 
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tenth of a second; and by subtract- 
ing the starting time from the stop- 
ping time, the actual time of dyeing 
could be known quite accurately. It 
was sometimes necessary to make 
several attempts before a dyeing time 
sufficiently close to the one desired 
could be attained. 

In order to determine the amount 
of dye taken up by samples of wool 
and viscose rayon, it was decided 
that a solvent-extraction method us- 
ing aqueous pyridine solution prob- 
ably would be best. Aqueous pyridine 
solutions usually are effective in re- 
moving acid dyes from wool and di- 
rect dyes from cellulosic fibers. Since 
no completely satisfactory apparatus 
could be found for the extractions, 
the one shown in Figure 3 was de- 
signed and constructed. This appara- 
tus consists of a modified, electrolytic 
beaker, a fritted-glass filter, a cork 
stopper covered with aluminum foil, 
and a reflux condenser. Four inden- 
tations, equally spaced around the 
sides, were made in the electrolytic 
beaker to hold the fritted-glass filter 
about 34 of an inch above the bottom 
of the beaker. The reflux condenser 
was fitted to the top of the beaker 
by means of a cork stopper, which 
was covered with aluminum foil to 
protect it from the pyridine. 

In use, the aqueous pyridine solu- 
tion was placed in the bottom of the 
beaker, below the glass filter. A 
weighed sample of the dyed fiber 
was flaced inside the fritted-glass 
filter. Heat from a Tirrill burner was 
applied, and the flame was adjusted 
to produce a gentle boiling of the 
pyridine solution. Condensation in the 
reflux condenser caused the pyridine- 
water mixture to drip over the dyed 
fibers, gradually extracting the dye 
and carrying it through the filter and 
back into the bottom of the beaker. 

This apparatus was found to be 
very satisfactory, since it required 
very little attention during its oper- 
ation, and only about 25 milliliters 
of the aqueous pyridine solution were 
needed for each extraction. 


GENERAL DYEING PROCEDURE 
The following steps indicate the 
general dyeing procedure which was 
used in the dyeing of cellulose ace- 
tate, the dyeing of wool, and the 
dyeing of viscose rayon: 

1) The constant temperature bath 
was turned on and allowed to come 
to the required temperature of 60° 
Cc. 

2) Samples of the conditioned 
fibers, of the proper weight to give 
exactly one-gram samples of the 
dry fibers, were weighed out in 
tared Gooch crucibles on an analyt- 
ical balance. The sample to be dyed 
was wet out by pouring distilled 





752 


water through the crucible several 
times. The crucible containing the 
sample was then placed in a beaker 
containing just enough distilled wa- 
ter to cover the fibers without 
running over the top of the cru- 
cible. The beaker was partially 
immersed in the water of the con- 
stant-temperature bath in order to 
heat the fiber sample to 60° C. 

3) The standard dye solution was 
shaken thoroughly and 100 milli- 
liters of the solution were trans- 
ferred (by pipette) to the dye 
beaker. After the magnetic stirring- 
bar was introduced and the reflux 
condenser clamped in place, the 
pump used to circulate water from 
the thermostat through the jacket 
of the dye beaker was started. 
The magnetic stirrer was also 
turned on and adjusted to the 
proper speed, which was kept con- 
stant in all the dyeings. 

4) After the water in the con- 
stant-temperature bath had reached 
the, proper temperature, twenty 
minutes were allowed for the fiber 
sample and the dyebath to be 
heated to 60° C. 

5) Just before the dyeing was 
started, the condenser was lifted 
from the top of the dye beaker. 
Excess water was removed from 
the sample by squeezing the fibers 
against the side of the Gooch cru- 
cible with a spatula. The fiber sam- 
ple was then lifted on the spatula 
and held over the open dye beaker. 

6) The dyeing was started by 
dropping the fiber sample into the 
dyebath and, at the same instant, 
starting a mechanical clock timer. 
Then the condenser was replaced 
to keep the volume of the dyebath 
constant. 

7) Just about a minute before 
the dyeing was stopped, the con- 
denser was again removed from 
the top of the dye beaker. At the 
required time, the dyeing was 
stopped by quickly pouring the 
contents of the dye beaker into a 
large volume of ice water. The ice 
water was prepared about twenty 
minutes earlier by placing approx- 
imately one liter of distilled water 
in a two-liter beaker, and addirg 
sufficient ice cubes (prepared with 
distilled water) to reduce the tem- 
perature of the water and main- 
tain it at 0°C. A sample of the 
dyebath was collected at the in- 
stant the dyebath was poured out 
by means of a small, glass cup, 
which was covered with a stainless- 
steel screen (to filter out fibers) 
and mounted just above the sur- 
face of the ice water. This sample 
was used to determine the amount 
of dye remaining in the dyebath 
at the end of the dyeing. 
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8) The dyed fibers were col- 
lected from the ice water by suc- 
tion-filtration through a Gooch cru- 
cible. The fibers were allowed to 
dry for several hours at room tem- 
perature, and the drying was com- 
pleted by heating in an oven for 
two hours at 60° C. The dyed sam- 
ples were transferred immediately 
from the oven to the conditioning 
room (in closed containers), where 
they were exposed to an atmos- 
phere of 70° F and 65% RH. 
Individual dyeings were run for 
lengths of time such that the square 
roots of the dyeing times in minutes 
would be 14, 14, 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, . . . ete; and, therefore, the 
actual dyeing times, in minutes, were 
Ye, Ma, 1, 4, 9, 16, 25, 36, 49, 64, 81, 
100, . . . etc. The dyeing time was 
increased, according to this series, 
until a large increase in dyeing time 
showed no appreciable change in the 
measured exhaustion value, indicating 
that an equilibrium between fiber 
and solution had been reached. 

For the short dyeings (4 minutes 
and less), a slightly different proce- 
dure was used. The bared ends of 
the wires of the timing device pre- 
viously described were mounted 
above the surface of the ice water, 
as shown in Figure 2. The length of 
rubber tubing around the bared wires 
was partially filled with anhydrous 
sodium sulfate, and the electric clock 
timer was started. At a_predeter- 
mined number of seconds on the 
timer, the fiber sample was dropped 
into the dyebath to start the dyeing. 
When the dyebath was poured over 
the bared wires, and into the water, 
a short circuit caused the clock timer 
to stop. The actual time of dyeing 
was determined by subtracting the 
starting time from the stopping time. 
If found to be necessary, the process 
was repeated until a dyeing for the 
proper length of time was obtained. 
The reflux condenser on the dye 
beaker was removed during these 
short dyeings, since it was believed 
that losses by evaporation over a 
four-minute period would be negli- 
gible. The dyebath sample was col- 
lected as previously described, and 
the method of mounting the small, 
glass cup above the surface of the 
ice water is shown in Figure 2. 


ANALYSIS OF SAMPLES FROM 
THE DYEING OF CELLULOSE 
ACETATE——— 


a) Dye in the Dyebath: A cali- 
bration curve was prepared to be 
used in measuring the concentra- 
tion of the disperse dye in the dye- 
bath. 

Dilutions of the standard dye- 
bath were made with distilled wa- 
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ter to correspond to dyebath ex- 
haustions of 0, 5, 10, 20, 30, 40, 50, 
60, 70, 80, 90, and 100%. (Distilled 
water alone was used to represent 
100% exhaustion), To exactly one 
milliliter of each of these dilutions, 
5 milliliters of CP acetone were 
added with a pipette to get the dye 
into true solution. With a Cenco 
Photoelectric Colorimeter, the trans- 
mission of each of these solutions 
was measured. A calibration curve 
was prepared by plotting the loga- 
rithm of the transmission against 
the concentration for each solution. 

Samples of the dyebath were 
analyzed by adding 5 milliliters of 
acetone to one milliliter of the dye- 
bath sample, and measuring the 
transmission of the resulting solu- 
tion with the colorimeter. The con- 
centration of dye in the dyebath 
sample was read from the calibra- 
tion curve, and the total amount 
of dye in the dyebath (100 ml) was 
calculated. By subtracting the total 
amount of dye in the dyebath 
from the amount originally present, 
the amount of dye lost from the 
bath was determined. 


b) Dye in the Fiber: For the de- 
termination of dye in the dyed 
fiber samples, the calibration curve 
was prepared by dissolving known 
amounts of dye and undyed ace- 
tate fibers in measured volumes 
of acetone-water mixtures contain- 
ing 80% acetone and 20% water 
by volume. (80% acetone was found 
to dissolve the commercial dyestuff 
better than CP acetone). 

Solutions were prepared contain- 
ing known amounts of dye dis- 
solved in a total volume of 30.0 
milliliters of 80° acetone, and 
0.5000 gram (dry weight) of un- 
dyed acetate fibers were dissolved 
in each solution. The solutions con- 
tained amounts of dye correspond- 
ing to 1.0, 0.8, 0.6, 0.4, 0.2, 0.1, 0.05, 
and 0% dyeings on one-half gram 
of fiber. The 0% “dyeing” con- 
tained only 0.5000 gram of acetate 
fibers dissolved in 30 milliliters of 
80% acetone, and was used as a 
blank in the optical measurements 
to eliminate the effect of dissolved 
fiber. The transmission of each so- 
lution was measured; and the loga- 
rithms of the transmission values 
were plotted against the concen- 
trations of dye per gram of dry 
fiber. 

After being conditioned at 70° F 
and 65% RH for at least 48 hours, 
samples of dyed fibers from the 
acetate dyeings were weighed out 
on an analytical balance, so that 
each sample would weigh 0.5000 
gram on the dry basis. The sam- 
ples were transferred to 4-ounce 
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bottles, 30.0 milliliters of 80% ace- 
tone were added to each, and the 
bottles were tightly capped. Each 
bottle was then shaken until the 
dyed fiber was completely dissolved; 
and the transmission of the solu- 
tion was measured with the color- 
imeter, which had previously been 
adjusted so that a blank consisting 
of one-half gram of undyed fiber 
(dry basis) in 30.0 milliliters of 
80°. acetone would have a trans- 
mission of 100°. From the calibra- 
tion curve, the amount of dye per 
gram of dry fiber was determined 
for each sample. 


ANALYSIS OF SAMPLES FROM 
THE DYEING OF WOOL AND THE 
DYEING OF VISCOSE RAYON 
Both the acid dye used in the 
dyeing of wool and the direct cotton 
dye used in the dyeing of viscose 
could be treated in much the same 
way, since they are both water- 
soluble dyes. It was also found that 
both dyes could be extracted from 
their respective fibers by means of 
a pyridine-water mixture. 





a) Dye in the Dyebath: For both 
the acid dye and the direct dye, 
calibration curves for determining 
the amount of dye remaining in 
the dyebath were prepared by 
making dilutions of the standard 
dyebaths with blank dyebath solu- 
tions. The blank dyebath solutions 
contained the same amounts of all 
the constituents in the standard 
dyebaths, except that the dyes were 
not added. The dilutions were made 
to produce solutions corresponding 
to dyebath exhaustions of 0, 20, 40. 
60, 80, 90, 95, 97.5, 98.75, and 100% 
(blank dyebath). To one milliliter 
of each dilution, 5 milliliters of the 
blank dyebath were added by pip- 
ette; and the transmission of each 
solution was measured with the 
colorimeter. The data was used to 
plot a calibration curve. 

One-milliliter samples from the 
solutions collected at the end of 
each dyeing were diluted by add- 
ing 5 milliliters of blank dyebath 
solution from a pipette. Transmis- 
sion measurements were made; 
and, with the aid of the calibration 
curve, the amount of dye left in 
the dyebath and the amount of dye 
exhausted from the bath were 
calculated for each dyeing time. 


b) Dye in the Fiber: The dyed 
samples of wool and viscose rayon 
were subjected to an extraction 
treatment with aqueous pyridine 
solution, in order to remove the 
dye. Dilutions of the extracts were 
analyzed colorimetrically to deter- 
mine the amount of dye present. 
The following procedure was used 
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for each dyed sample: 

A sample of the conditioned, 
dyed fibers, having a weight equiv- 
alent to 0.2500 gram of fiber on 
the dry basis, was weighed out on 
an analytical balance in a tared, 
fritted-glass filter. The fritted-glass 
filter was placed inside the extrac- 
tion apparatus, as shown in Figure 
3. Approximately 25 milliliters of 
an aqueous pyridine solution con- 
taining 25% pyridine by volume 
were allowed to drain over the 
fibers from a pipette. Most of this 
solution passed through the filter 
and collected in the bottom of the 
electrolytic beaker. The stopper 
and condenser were fitted to the 
top of the beaker, water was cir- 
culated through the condenser, and 
heat was applied to the bottom of 
the beaker by means of a Tirrill 
burner. The flame was adjusted to 
produce gentle boiling of the sol- 
vent. 

Drops of the condensate, falling 
on to the sample, gradually ex- 
tracted the dye and carried it into 
the bottom of the beaker, where 
it remained with the bulk of the 
solvent. When it appeared that all 
of the dye had been removed, the 
extraction process was stopped. Af- 
ter the solution containing the ex- 
tracted dye was allowed to cool tu 
approximately room temperature, 
it was poured into a 50-milliliter 
volumetric flask. Small quantities 
of the 25° aqueous pyridine solu- 
tion were used to rinse the fiber 
sample and wash out the extrac- 
tion apparatus; and the washings 
were also poured into the volu- 
metric flask, which was filled to 
the mark by adding more of the 
aqueous pyridine mixture. The 
transmission of this final solution 
was measured with the colorimetec, 
using 25° aqueous pyridine solu- 
tion as a blank; and the concen- 
tration of the dye in the fiber was 
determined by means of a calibra- 
tion curve. 

This calibration curve had been 
prepared previously by measuring 
the transmissions of 25° aqueous 
pyridine solutions containing known 
amounts of dye, and plotting the 
logarithms of the transmission val- 
ues against dye concentrations. 


RESULTS 


In the absence of any interfacial 


effects, the dye disappearing from 
solution should represent the dye 
adsorbed by the fiber; and exhaustion 
values for the same dyeing time 
should check (within experimental 
error) whether determined by solu- 
tion measurements or by fiber meas- 
urements. 
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Figure 4 
Exhaustion vs time 


Actually, however, in the dyeing of 
cellulose acetate with Eastone Blue 
BB, a_ substantial difference was 
found to exist between the two val- 
ues; the exhaustion determined by 
fiber measurements being consistently 
much lower than that determined by 
solution measurements. Comparisons 
can be made by referring to Figure 
4, which is a plot of both exhaustion 
values against the time in minutes 
for the first six hours of the dyeing. 
A significant difference is seen to ex- 
ist between the Solution-Loss curve 
and the Fiber-Gain curve even after 
a very few minutes. The difference 
increases for a time, but then re- 
mains quite constant from 80 minutes 
to 361 minutes. Also, there is a tend- 
ency for both curves to level out in 
the region from 225 minutes to 361 
minutes, which was taken originally 
as an indication that an equilibrium 
between solution and dyed fiber had 
been reached. A subsequent dyeing 
that was run for 900 minutes, how- 
ever, showed a substantial increase 
in the amount of dye taken up by 
the fiber and a slight increase in the 
amount of dye lost from solution. 
Therefore, in an attempt to reach a 
true equilibrium, still longer dyeings 
were carried out, the longest of which 
was run for 7200 minutes (5 days). 
Figure 5 is a plot of exhaustion 
against time for the entire dyeing 
curve. Due to the drastic change in 
the time scale, which was necessary 
to include all the points on the same 
graph, the separation between the 
curves at short time intervals is no 
longer apparent in Figure 5. How- 
ever, the difference between curves 
continues to increase until in one 
area it amounts to nearly 30% of the 
dye in the system. Even after 7200 
minutes of dyeing, the curves do not 
come together, but apparently each 
levels out at its own equilibrium 
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value. Although there is an indica- 
tion that both curves are leveling 
out at about 300 minutes, each even- 
tually reaches a true equilibrium, 
which, in the case of the Fiber-Gain 
curve, is considerably higher. 

After it was determined that er- 
rors in the calibration curves, vola- 
tilization of the dye, or decomposition 
of the dye were not responsible for 
the difference observed, it was be- 
lieved that the dye lost from solu- 
tion but which did not turn up in 
the fiber must be present in a liquid 
film at the surface of the fiber during 
the dyeing. A liquid film would ex- 
plain the difference, since such a film 
would be removed by the brief, ice- 
water rinse that was a part of the 
dyeing procedure. 

A repeat dyeing was carried out 
for 324 minutes, where the difference 
between solution-loss and fiber-gain 
was at a maximum, but in this case 
the rinse in ice water was eliminated. 
Instead, at the end of the dyeing, the 
contents of the dye beaker were 
poured over a stainless-steel, wire 
screen, which was mounted over a 
beaker. The dyed fibers were collected 
on the screen, but the solution passed 
through the screen and was caught in 
the beaker. The dyed fibers were 
allowed to drain for a few seconds; 
and then the screen (containing the 
fibers) was placed on top of a second 
beaker, where as much of the retained 
dye liquor as possible was squeezed 
out of the fiber sample and collected 
in this second beaker. The dyed fibers 
were dried in an over at 60° C, and 
conditioned at 70° F and 65% RH. 

It was believed that, if a highly 
concentrated, liquid, surface film was 
present during the dyeing, three 
things could occur in this experiment 
in which the ice-water rinse was 
eliminated: 

1) The film could remain un- 
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broken on the surface of the fiber, 
in which case the dye in the film 
would be determined along with 
the dye actually in the fiber. 

2) The film could be completely 
or partially broken when the con- 
tents of the dye beaker were 
poured out; in which case part of 
the dye in the film would drain 
through the screen into the first 
beaker, part of the dye in the film 
would be squeezed out and col- 
lected in the second beaker, and 
part of the dye in the film would 
be retained by the fiber either 
in a partially broken film or in dye 
liquor which could not be removed 
by squeezing. 

3) The film could be completely 
unbroken when the contents of the 
dye beaker were poured out, but 
either completely or partially 
broken when the sample was 
squeezed out. In this case, the so- 
lution drained out of the sample 
into the first beaker would have a 
lower concentration of dye than 
the solution removed by squeez- 
ing, which was caught in the sec- 
ond beaker. It was believed that 
by analysis of the solution drained 
out of the sample, the solution 
squeezed out of the sample, and 
the dyed sample, it would be pos- 
sible to account semiquantitatively 
for all the dye in the system and 
to learn something about its loca- 
tion, even though the experiment 
was not designed for the highest 
accuracy. 





Analysis of the solution drained 
from the sample and analysis of the 
solution squeezed from the sample 
showed that the concentration of dye 
in each was the same; therefore, 
they were treated as the same solu- 
tion. The total amount of dye in the 
dyebath and the total amount of dye 
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that had left the dyebath were cal- 
culated and expressed as percentages 
of the total dye in the system. A 
sample of the dyed fiber was ana- 
lyzed, and the amount of dye in the 
fiber was expressed in the same way. 
In Table I the results are compared 
with those from the original, 324- 
minute dyeing, which was stopped in 
the usual way—by pouring the con- 
tents of the dye beaker into ice 
water. Table I shows the amount of 
dye lost from solution, the amount 
of dye found to be in or on the fiber 
sample, and the difference between 
the two values or the amount of dye 
that apparently was missing. 

By examination of the results, it 
can be seen that the amounts of dye 
lost from solution in the two dyeings 
are not significantly different. How- 
ever, the amount of dye found in 
the fiber sample was found to be 
much greater for the sample that was 
not rinsed; and, consequently, the 
amount of dye missing is only 11%, 
as compared with 29% that was miss- 
ing in the case of the sample that 
was rinsed in ice water. For the 
sample that was not rinsed, some of 
the dye found in the fiber could have 
come from solution that could not be 
removed by squeezing out the sample. 
Assuming the sample to retain its 
own weight of dyeliquor, the amount 
of dye furnished would be only 
0.0887, which is seen to be negli- 
gible. The data show that at least 
18° of the dye in the system, or 
about two-thirds of the 29° that was 
missing in the first dyeing, was pres- 
ent in a surface film, which was re- 
moved by rinsing. The fact that the 
dye in solution (8%), the dye in the 
fiber (63°7), and the dye in the inter- 
face (18%) then totals up only to 
89%, leaving 11% of the dye unac- 
counted for, is not too surprising 
when the possible error associated 
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with the measurements is considered. 
Since the amount of dye missing was 
calculated by subtraction of two meas- 
ured values, each of which could be 
in error by as much as 2%, the differ- 
ence could be in error by 4%. Sim- 
ilarly, subtracting the two differences 
increased the possible error to 8%. 


TABLE I 


Dye balance at 324 minutes 


Percent of Total Dye in System 


Lost from Found in 


Solution Fiber Missing 
Rinsed 92 = 2% 63 = 2% 29 + 4% 
Not rinsed 91 + 2% 80 + 2% 11 + 4% 
Dye in surface film (minimum) 18 + 8% 


The fact that this relatively rough 
experiment had definitely accounted 
for two-thirds of the missing dye 
and could easily account for more in 
view of the inaccuracies involved, 
and the absence of any other rea- 
sonable explanation led to the con- 
clusion that all of the missing dye 
must be located in a liquid, interfa- 
cial film. 

The percentage of dye in the sur- 
face film was calculated, for each 
dyeing time, by subtracting the per- 
centage of dye found in the fiber 
from the percentage of dye lost by 
the solution. In Figure 6, the per- 
centage of dye in the solution, the 
percentage of dye in the fiber, and 
the percentage of dye in the inter- 
facial film are plotted against the 
time in minutes. At the start of the 
dyeing process, dye was removed 
rapidly from the solution and trans- 
ferred partly to the fiber and partly 
to the interface. After two or three 
hours, the dye in the surface film 
reached a limit at about 29%. In the 
meantime, the fiber continued to take 
up dye more slowly, and appeared 
to be reaching an equilibrium of 
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Figure 7 
Exhaustion vs time 


about 63° at four hours. There also 
was some indication that the dye re- 
moved from solution was tending to- 
ward an equilibrium at this time. 
After 350 minutes, adsorption in the 
fiber took place at an increased rate, 
leading to a true equilibrium about 
20% higher. It is interesting to note 
that since very little dye left the so- 
lution at this time, the dye taken 
up by the fiber was supplied from 
the interface. 

In order to determine whether this 
surface behavior is limited to dyeing 
with acetate dyes or is a general ef- 
fect which is present in all types of 
dyeing, similar experiments were car- 
ried out using an acid dye on wool 
and a direct cotton dye on viscose 
rayon. 

Original data for the dyeing of wool 
with Anthraquinone Blue B_ are 
shown in Figure 7. A curve was 
drawn as nearly as possible through 
the points representing the dye lost 
from solution. The points (circled) 
representing dye taken up by the 
fiber were plotted; and, in general, 
they were found to fall very close 
to the curve with a distribution on 
both sides of the curve. Therefore, 
it was decided that no surface film 
exists in the dyeing of wool with acid 
dyes. 

Original data obtained from the 
dyeing of viscose rayon with Ponta- 
mine Sky Blue 6BX are shown in 
Figure 8; a smooth curve was drawn 
through the points obtained by meas- 
uring loss of dye from the bath. It 
can be seen that the circled points, 
representing the dye taken up by the 
fiber, fall quite close to the curve. 
Although more points lie below the 
curve, the difference is probably 
within experimental error and cer- 
tainly is too small to prove the ex- 
istence of a film similar to the one 
which was found to be present in the 
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Fractional exhaustion vs square root of time 
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Fractional exhaustion vs square root of time 


dyeing of cellulose acetate. 

Since, in the dyeing of wool and vis- 
cose rayon, no appreciable difference 
in the exhaustion values was ob- 
served, whether determined by loss 
from solution or by fiber gain, it was 
decided that the presence of a highly 
concentrated surface film does not 
apply to all types of dyeing, but is 
peculiar only to disperse dyes. 

An attempt was made to fit the data 
for the acetate dyeings to the fol- 
lowing approximation to Fick’s equa- 
tion for diffusion in the steady state: 

EK iD.t 
» @ | 
ha = T 
where: 

t is the time 

FE is the exhaustion at any time ‘‘t”’ 

E.... is the equilibrium exhaustion 

Dis the apparent diffusion coefficient. 
The equation assumes a constant con- 
centration gradient, and a constant 
concentration of dye in solution at 
the surface of the fiber. Until dye 
reaches the center of the fiber, dye- 
ing will approximate diffusion into a 
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plane slab of material of infinite 
thickness. Although a constant con- 
centration gradient has not been 
shown to exist in the dyeing of tex- 
tile fibers, this equation has been 
found by Speakman and Smith (9) 
to apply quite well in the dyeing of 
mohair with Acid Orange 2G. They 
concluded that a layer of constant 
concentration must exist at the sur- 
face of the fiber. If this approxima- 
tion does apply, the initial portion 
of a plot of the fractional exhaustion 
(E/Ex) against the square root of 
time should form a straight line 
passing through the origin. Such a 
plot for the dyeing of cellulose ace- 
tate with Eastone Blue BB is shown 
in Figure 9. The fractional exhaus- 
tions were plotted for both solution 
loss and fiber gain, using their re- 
spective equilibrium values so that 
both curves would reach a final frac- 
tional exhaustion equal to 1.00. Fig- 
ure 10 shows the initial portion of 
the same plot. Fairly good straight 
lines could be drawn for both sets 
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Fractional exhaustion vs square root of time 


of data for the initial part of the 
dyeing, which seems to indicate that 
loss of dye from solution and adsorp- 
tion of dye by the fiber are both 
diffusion processes. The fact that the 
dye lost from solution is greater than 
the dye taken up by the fiber might 
indicate that the removal of dye from 
the bath occurs by diffusion into the 
film superimposed on the diffusion 
into the fiber. 

If the increase in adsorption of dye 
following the first apparent equilib- 
rium (at 324 minutes) is the result 
of a basic change in the system, iit 
would probably be more correct to 
use these first equilibrium values in 
the calculation of fractional exhaus- 
tions. The fractional exhaustions 
E/E:2; were plotted against the 
square root of time, as shown in 
Figure 11. It may be seen that the 
initial, straight-line portions of the 
curves are apparently the same line. 
In this case, the rate of transfer of 
dye to the surface film would be 
equal to or greater than the rate of 
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Figure 12 
[E-E3014] vs [t-324] for second 
dyeing period 

diffusion in the fiber, since the rate 
measured is necessarily the slowest 
in the series of transfer mechanisms. 
The straight-line relationship holds 
longer for the Fiber-Gain curve than 
for the Solution-Loss curve, which 
might be expected since the loss of 
dye from solution is modified by the 
presence of an interfacial film be- 
tween the solution and the fiber, Al- 
though these observations are not 
conclusive evidence that a fundamen- 
tal change in the dyeing system oc- 
curs at about 324 minutes, they seem 
to lend support to the idea that such 
a change may occur. In order to in- 
vestigate further, the dyeing after 
324 minutes was considered as a sep- 
arate process. 

In Figure 12, the exhaustion minus 
the exhaustion at 324 minutes (E— 
Es21) was plotted against the time 
minus 324 minutes (t—324). The two 
curves obtained have a general shape 
which could indicate a second dye ad- 
sorption process beginning after the 
false equilibrium at 324 minutes. Cal- 
culated fractional exhaustion values 
(E—Es21) / (Ex—Es21), were plotted 
against the square root of (t—324), 
as shown in Figure 13. For both the 
Solution-Loss curve and the Fiber- 
Gain curve, it was possible to draw 
straight lines through the plotted 


points for the beginning of the sec- 
ond dyeing period, which was as- 
sumed to start at or near 324 min- 
utes. Four points on each curve 
seemed to be sufficient justification 
for drawing the curves the way they 
are shown in Figure 12, although it 
was necessary to assume that one 
point on each curve was in error. 
Figures 12 and 13 seem to furnish 
additional support to the theory that 
a change in the dyeing system occurs 
at about 324 minutes, which initiates 
a second dye-adsorption process. As 
shown by the plots of fractional ex- 
haustion against the square root of 
time, the second dyeing process ap- 
parently took place by the same 
mechanism as the first, which was 
believed to be governed by diffusion. 
Although, in Figure 11, it was 
shown that a plot of the fractional 
exhaustions (E/Es21) against the 
square root of the time (t) reduced 
the first parts of the Solution-Loss 
and Fiber-Gain curves to the same 
straight line and brought them to- 
gether at the first equilibrium, dif- 
ferences in the central portions of 
the curves still existed. It was later 
found that, by plotting the same 
fractional exhaustion values against 
ratios of the time (t) to the time of 
half-dyeing (t:,), the curves could 
be brought more closely together. 
The time of half-dyeing is the time 
required for the fiber to take up 
half as much dye as it would adsorb 
at equilibrium. Since the amount of 
dye lost from solution was different 
from the amount of dye taken up by 
the fiber, this definition strictly 
should not apply to the solution 
measurements. However, the time of 
half-dyeing for the solution-loss data 
was taken as the time required for 
the dyebath to lose half as much dye 
as it would lose at equilibrium, in 
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E/Ezo1 vs Vt/t1, 


order that a similar parameter for 
solution measurements could be ob- 
tained. The plot is shown in Figure 14, 
where a single, smooth curve was 
drawn as nearly as possible through 
all the plotted points. Except for one 
region where four consecutive Fiber- 
Gain points ‘ie above the curve and 
four Soluticn-Loss points fall below 
the curve, practically the same curve 
could be drawn for either set of data. 

Even closer agreement between the 
curves was obtained when the frac- 
tional exhaustions were plotted 
against the square roots of values of 
t/t,,. As shown in Figure 15, the 
two sets of data agree very closely, 
again with the exception of four 
points. A solid line was drawn for 
all points, but in the region where 
the deviations occur the solid curve 
was made to follow the Solution-Loss 
data in order to obtain the best 
smooth curve. The broken line shows 
the trend of the Fiber-Gain points 


Figure 14 
E/Ezo4 vs t/t, 
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to continue the initial, straight-line 
relationship. 

There is no theoretical basis for 
the plots shown in Figures 14 and 15. 
However, the fact that the Solution- 
Loss curve and the Fiber-Gain curve 
can be made to coincide so well when 
each set of data is referred to its 
own parameters is a definite indica- 
tion that adsorption of dye by the 
fiber and loss of dye from solution 
occur by the same basic process re- 
gardless of the presence of a surface 
film which causes quantitative dif- 
ferences. 

The increased adsorption of dye 
following the false equilibrium at 324 
minutes might be the result of a 
change, either in the dye or the fiber. 
An increase in the affinity of the dye 
could account for the sudden in- 
crease in dyeing rate, but a change 
in the dye affinity seems highly im- 
probable and would be difficult to 
explain. If a change in the fiber is 
considered, the dyeing behavior 
could be attributed to an occurrence 
similar to the one observed by Mars- 
den and Urquhart (4) in a study of 
the adsorption of phenol, from aque- 
ous solution, by cellulose acetate 
sheet material. A plot of the amount 
of phenol taken up by the cellulose 
acetate against the concentration of 
phenol in solution showed an abrupt 
break when’ the concentration 
reached a critical value, which caused 


the acetate to swell and become 
opaque. They concluded that the 
swelling, which caused greatly in- 


creased water absorption, disrupted 
the internal structure of the acetate 
film, making available many more 
sites upon which the phenol could 
be held, and initiating a second 
Langmuir adsorption isotherm based 
on a larger number of sites. 

It was believed possible that the 
acetate dye itself might be capable of 
exerting a similar swelling action on 
cellulose acetate, in which case the 
increased adsorption of dye following 
the first equilibrium does not seem 
unreasonable. 

In an attempt to explain the ob- 
served acetate dyeing behavior, sev- 
eral possibilities were considered. 

The possibility that the dye is 
largely surface active could account 
for the formation of an _ interfacial 
film having a higher concentration 
than the dyebath. In general, a sur- 
face-active agent is characterized by 
a linear, hydrophobic, molecular 
structure having a highly polar, or 
solubilizing, group at one end. Dis- 
perse dyes, however, do not have 
this type of structure; and therefore, 
it seemed very unlikely that surface 
activity of the dye could be respon- 
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sible in this case. 

Another possibility considered is 
that of the preferential wetting of a 
finely divided solid material by two 
immiscible liquids, which would be 
the water and the cellulose acetate 
in the acetate dyeing system. Pro- 
vided that the contact angles between 
the solid and both liquids are finite, 
there would be a tendency for the 
solid dye particles to collect in a 
third-phase interface. 

A third possible explanation for the 
interfacial film seemed more reason- 
able, in view of the fact that acetate 
dye particles in the dyebath are 
known to exist in a wider range of 
sizes than those of other types of 
dyes—even those which form col- 
loidal solutions. Assuming that ace- 
tate dyeing takes place by diffusion 
of the dye through intermicellar ca- 
nals in the fiber, as seemed to be 
indicated by the manner in which the 
data was found to fit the diffusion 
equation, it would be quite certain 
that only a fraction of the dye par- 
ticles would be small enough to pene- 
trate into these canals. Assuming a 
high affinity between the dye and the 
fiber, those particles which were too 
large to penetrate would probably be 
retained in a film between the fiber 
and the solution. Since, in this case, 
the interface would be confined to the 
external surface ,area of the fiber, 
which would probably be inadequate 
to accommodate so much dye in a 
single layer, it would be necessary to 
assume that the dye is deposited in 
several layers. 

If the dye produced a swelling of 
the fiber, an increase in the size of 
the intermicellar canals would result. 
This would permit larger dye par- 
ticles, which had previously been 
confined to the surface film, to enter: 
and, consequently, there would be an 
increase in the rate of dyeing. 

Regardless of the mechanism of the 
dyeing or the cause of the film forma- 
tion, it is doubtful if the entire vol- 
ume of the substratum is available to 
the dye. The examination of textile 
fibers by X-ray methods has shown 
the existence of “crystallites,” or 
areas where the molecules are regu- 
larly arranged in an orderly manner. 
These crystallites do not make up 
the whole of the fiber substance, but 
are interspersed throughout amor- 
phous regions where the fiber mole- 
cules are loosely packed in a random 
manner. It is generally believed that 
even individual dye molecules are 
too large to be able to penetrate the 
crystallites, and that dyeing is pos- 
sible only in the amorphous regions 
of the fiber. Since a single molecule 
may pass through both amorphous 
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and crystalline regions, swelling 


would tend to make the fiber more | 


; 


i 


amorphous and enlarge the volume | 
available for penetration by the dye. | 


With more volume available, more 
dye could be taken up by the swollen 
fiber and a higher equilibrium ex- 
haustion would be attained. 

Assuming that the dye actually did 
produce a swelling of the fiber at 
approximately 324 minutes in the 
cellulose acetate dyeing, it was be- 
lieved possible to obtain a rough 
measure of the extent of the swelling 
by making use of an equation derived 
by Vickerstaff (11) for the calculation 
of dye affinities: 


} 


., (Dir. 1 
Au RT In iD). we V 
where: 
-~A\p° is the difference in ‘‘standard 
chemical potential” 

{[D]. is the concentration of dye in 
solution (moles per liter) 

[D]¢ is the concentration of dye in the 
fiber (moles per kilogram of dry 
fiber 

V is the volume of fiber available to 
the dye (liters per kilogram of 
dry fiber) 

x is the absolute temperature (de- 
grees Kelvin) 

R is the gas constant (calories per 
degree Centigrade per mole). 

Hence: 
[Dl]; is the true concentration of dye 
“V in the amorphous portion of the , 


fiber. 


The difference in standard chemical 
potential, —Ap°, as defined by Vick- 
erstaff (12), “is a measure of the 
tendency of a dye to move from its 
standard state in solution to _ its 
standard state on the fiber and is a 
quantitative measure of the affinity 
of the dye for the fiber”. This equa- 
tion is based on the assumption that 
the dye in the fiber is in solid solution 
or is diffusely adsorbed, and that the 
dye is unionized in both the dyebath 
and the fiber. Concentrations of dye 
in the solution and the fiber have 
been substituted for the respective 
activities. Such a substitution may 
be justified only when dealing with 
unionized substances in very dilute, 
true solutions. Since it is extremely 
doubtful if these conditions all exist 
in acetate dyeing, particularly in the 
fiber phase, the equation is at best 
only a rough approximation. 

Using the subscripts 1 and 2 to 
designate conditions before and aiter 
swelling, respectively, the following 
expressions may be written: 

Before Swelling: 

la » 3 
an = RT In (DI, Vv 

After Swelling: 

. ie. 2 
sw’ = RT Ini Vv 


Since the affinity of the dye for tne 
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fiber would not be expected to change. 


—Ap’, = —Ap 
and: 
_. [DIn. 1 _. Chas 1 
RT In — v7 RT In [Dl Vz 
Therefore: 
[D]n . 1 [D]e - 1 
[DJs Vi (Dl. Ve 


and the ratio of the swollen volume 
(V.) to unswollen volume (V,) is 
given by: 

V {Dx [DI 

Vi [D)e [D]n * 


Concentrations of dye in the solution 
and the fiber for the first and fina! 
equilibria in the acetate dyeing were 
substituted in the equation, and the 
ratio V. V, was calculated. (It was 
not necessary to convert the measured 
concentrations to moles per liter and 
moles per kilogram, since the concen- 
trations need only be in the same 
units.) 
V. (8.0)(86.6) 
Vi ~ (5.0) (63.4) 
A corresponding value was calcu- 
lated using the amounts of dye in 
the inierfacial film rather than the 
concentrations of dye in solution: 
V. (28.6) (86.6 
V, (9.8 )(68.4 


(The amount of dye in the film at the 
final equilibrium was assumed to be 
the average of the last three points.) 

The calculated figures would seem 
to indicate that the volume of fiber 
available for dyeing after swelling 
was either double or four times that 
available in the unswollen fiber. In 
order for a fourfold increase in 
available volume to be possible, it 
would be necessary for the fiber to 
have a minimum of 75° crystal- 
linity before swelling. Even if the 
available volume were only doubled 
by swelling, it would mean that the 
unswollen fiber must be at least 50°, 
crystalline. This seems hardly cred- 
ible, since cellulose acetate is gener- 
ally believed to have a low degree 
of crystallinity. 

However, if dyeing occurs from a 
very dilute, true solution which is 
maintained at saturation by the pres- 
ence of the solid, dispersed, dye par- 
ticles, it would be incorrect to use 
the measured concentrations of dye 
in the bath at the first equilibrium 
and the final equilibrium. Although 
the concentration of a saturated sc- 
lution of the dye is not known. it 
would be true that [D],, [Diao 
and the volume-ratio equation would 
reduce to the following expression: 

V [D]p 86.6 
V, ~ (Din ~ 63.4 
In this case an original crystallinity 
of 27°; would be sufficient for V., 


= 2.19 


3.99 


1.37 
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to be 1.37 times greater than V,j. 
and it at least seems possible that 
such a degree of swelling could take 
place. 

It is quite possible that acetate 
dyeing takes place by a mechanism 
of adsorption upon sites in the fiber; 
for example, by hydrogen bonding 
with the acetyl groups of the cellu- 
lose acetate. Such a mechanism was 
suggested by Marsden and Urqu- 
hart (4) for the adsorption of phenol. 
Commercial cellulose acetate, how- 
ever, is not completely acetylated. 
Therefore, there is still a certain 
number of hydroxyl groups remain- 
ing which should also be capable of 
forming hydrogen bonds with the 
dye. According to Vickerstaff (13), 
commercial cellulose acetate corre- 
sponds roughly to a diacetate, but 
“Matthews’ Textile Fibers” (5) 
states that the acetyl content is about 
halfway between that of the triace- 
tate and the diacetate. It may not be 
too much in error, then, to assume 
that the cellulose acetate contains 2.25 
ester groups and 0.75 hydroxyl groups 
per glucose unit, which would make a 
total of 3.00 hydrogen bonding groups. 
If the dye is adsorbed preferentially 
on the acetyl groups followed by a 
secondary absorption on the hydroxyl 
groups, the ratio of the total available 
groups to the acetyl groups is given 
by: 

3.00 

2.25 
It is interesting to note that this 
figure compares quite closely with the 
calculated value of 1.37, the ratio of 
the volume of fiber available to the 
dye after an assumed swelling to that 
available before swelling; or, equally, 
the ratio of the number of. sites 
available after swelling to the num- 
ber of sites available before swelling. 

From the plots of fractional ex- 
haustion against the square root of 
time, both before and after 324 min- 
utes, which are shown in Figures 11 
and 13, the apparent diffusion co- 
efficients were calculated. The slopes 
of the best, initial straight lines 
(obtained by the method of averages) 
were calculated and substituted in 
the diffusion equation, which was 
then solved for the apparent diffu- 
sion coefficient (D): 


a | a ee 

c"*V es “*Ws Y 

‘Dp 

Slope = S = 2 a 

D 

a 

D = 4 S- 
The calculated values of the diffusion 
coefficient are shown in Table II 


where the subscripts 1 and 2 denote 
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TABLE Il 


Comparison of apparent diffusion 


coefficients 
D; D. 
Fiber Gain 0.0137 0.0015 
Solution Loss 0.0170 0.0009 


D, (before 324 minutes) 
D, (after 324 minutes) 





the first dyeing period (before 324 
minutes) and the second dyeing pe- 
riod (after 324 minutes), respectively. 
As would be expected, the values of 
D, are much greater than the values 
of D.. For the first dyeing period, 
the coefficients determined for Solu- 
tion Loss and Fiber Gain appear to 
be the same. The corresponding 
values of D., may also be the same 
since the absolute difference between 
them is small, although one is 1.67 
times greater than the other. 


An attempt was made to find a 
mathematical expression relating the 
amount of dye in the interfacial film 
to the dyeing time. The amount of 
dye in the film, as shown by the plot 
of the experimental data in Figure 
6, increases quite rapidly to a maxi- 
mum, and then decreases much more 
slowly. Although the last two points 
seem to show a tendency for the 
amount of dye in the film to increase 
at very long dyeing times, such an 
increase would be very unlikely since 
the amount of dye taken up by the 
fiber and the amount of dye lost from 
solution appear to be at equilibrium. 
Consequently, it was assumed that 
the curve levels out at about 9%. 
Since the amount of dye in the film 
was determined by subtracting the 
amount of dye in the fiber from the 
amount of dye which had left the 
solution at a given time, it seemed 
reasonable that the proper equation 
for the data should also contain a 
difference of two quantities. It was 
believed that the following form of 
equation might fit the data, provided 


that the correct constants could be 
found: 
ID); k (et — e-bt 
where: 
[D); is the amount of dye in the 


interfacial film expressed as 
a percentage of the total dye 
in the system; 

t is the time in minutes; 

a, b, and k are constants, and “hb” is 
greater than ‘‘a’’. 


The two apparent diffusion coeffi- 
cients, D, and D., which were ob- 
tained from Fiber-Gain curves be- 
fore and after 324 minutes, were 
substituted for “b” and “a”, respect- 
ively; and after evaluating the con- 
stant “k”, the following equation was 
obtained: 
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D, = 0.0137 
D, = 0.0015 


The experimental values and the cal- 
culated values were plotted against 
t/10 (for convenience); and, as 
shown in Figure 16, the curve drawn 
through the calculated points agrees 
very closely with the experimental 
data up to 900 minutes. There is 
reasonably good agreement even up 
to 1600 minutes. As the dyeing time 
becomes greater, the curve for 
the equation approaches the line: 
[D], = 0 as an asymptote; but the ex- 
perimental points were taken to indi- 
cate a leveling-out of the curve at ap- 
proximately 9%. Therefore, when the 
dyeing time becomes very great the 
calculated values no longer agree with 
the experimental data. However, the 
equation does offer theoretical possi- 
bilities, since it contains the apparent 
diffusion coefficients, to which the 
amount of dye in the surface film 
might well be related. 


1) It has been established that an 
interfacial, liquid film exists in the 
dyeing of cellulose acetate with dis- 
perse dyes, and that it contains an 
appreciable amount of dye. 

2) The interfacial film persists over 
the entire time of dyeing even 
up to 7200 minutes, which is equiva- 
lent to five days; but it varies in the 
amount of its dye content during the 
dyeing operation. 

3) For the first several hours of 
the dyeing process, the amount of 
dye in the surface film is increasing. 
It finally becomes constant, for a pe- 
riod of approximately three hours, 
during which time an equilibrium 
between solution and dyed fiber 
seems to be in the process of being 
established. At the end of the three- 
hour period, the apparent equilibrium 
is disturbed in some manner, leading 
to the adsorption of considerably 
more dye by the fiber. 

4) In this second period of dyeing, 





the dye comes principally from the 
interfacial film as shown by a large 
decrease in the amount of dye in the 
film. 

5) There is some indication that 
the increased dye adsorption follow- 
ing the first equilibrium may be due 
to a swelling of the cellulose acetate 
by the dye. 

6) There is also some _ indication 
that the acetate dyeing process is 
governed by diffusion, since a plot of 
the fractional exhaustion against the 
square root of the dyeing time yields 
a straight line during the initial 
period of dyeing. 

7) The formation of an interfacial 
film is a phenomenon peculiar to dye- 
ing with acetate dyes and does not 
occur in the dyeing of viscose rayon 
with direct cotton dyes or in the 
dyeing of wool with acid dyes. 
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Finishing Blends of Dacron 
and Cotton 
Hunter, R L, Textile Bull 83, 83-8, July, 1957 

Blends of Dacron and cotton have 
grown within the last four years into 
a whole series of fabrics ranging from 
lingerie to work clothing. 

The author describes some of the 
problems peculiar to Dacron, and 
suggests ways for overcoming them. 
First, there is pilling. Here, experi- 
ence has shown that the two best 
control processes are heat-setting, at 
385-430°F, and singeing. However, 
these high temperatures create dye- 
ability problems, since heat-setting 
(prior to dyeing) at 275-390°F re- 
duces the dyeability of Dacron, while 
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above 390°, it is sharply increased. To 
avoid shading, a uniform temperature 
is necessary. Also, in heat-setting 
after dyeing, dye sublimation may 
occur above 350°F. 

Regarding dimensional _ stability, 
shrinking problems in laundering or 
pressing of garments can be avoided 
by adequate heat-setting in finishing. 
The fabrics should be completely re- 
laxed throughout the finishing opera- 
tions. 

Since Dacron is more sensitive to 
alkalis than cotton, kier-boiling with 
strong caustic should be avoided. 
Mercerization, however, is beneficial 
to these blends because it improves 
the absorbency and hand of the fabric. 


AMERICAN DYESTUFF REPORTER 


Standard peroxide bleaching is rec- 
commended for the cotton fibers, but 
peroxide does not bleach the Dacron 
to any extent. 

Two dyeing methods are proposed. 
The Dacron component can be dyed 
with disperse dyes plus carriers, or 
by the Thermosol method in which 
the fabric is padded with the disperse 
dye and then heat-treated. In either 
case the cotton is dyed later. Pastel 
shades can be vat-dyed. 

Finishes such as cationic softeners 
can be applied during frame finishing, 
which is followed by compressive 
shrinking. 

Resin treatments of Dacron/cotton 

(concluded on page 776) 
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WITH GLYCERINE FROM FIBER TO FABRIC 


PART I 


EVA A PAROLLA and CARL Z DRAVES 


INTRODUCTION 


N THE words of E Scott Pattison, 

“Glycerine is a modern miracle 
polyol, not just a historical curios- 
ity” (1). Its important place in today’s 
textile industry effectively illustrates 
this point. 

Discovered by Scheele in 1779, 
glycerine found its first application in 
textile processing about 95 years ago, 
in France, when it was used to reduce 
thread breaking in the manufacture 
of fine muslins. The moisture-absorb- 
ing and -retaining properties of glyc- 
erine made it possible to process these 
extremely delicate thin fabrics with- 
out maintaining an excessively humid 
atmosphere in the mills (2). From 
this initial use in France, the employ- 
ment of glycerine has spread into a 
multiplicity of textile operations 
throughout the world. 

Thus, in addition to its earlier use 
as a humectant and spinning lubri- 
cant, glycerine soon gained wide ac- 
ceptance as a dyeing and printing as- 
sistant, as a softener, sizing aid, and 
plasticizer, until today it has come 
to serve a wide variety of purposes in 
textile finishing. For example, anti- 
static preparations, waterproofing or 
flameproofing compositions, wrinkle- 
resistant and gasproof finishes fre- 
quently contain glycerine. Most of 
these special-finish formulations are 
based on alkyd resins, many of which, 
in turn, are esters of glycerine and 
phthalic anhydride. 

The sum of these applications in 
textiles constitutes but a small part, 
perhaps less than 2%, of the total 
consumption of glycerine in this coun- 
try. The knowledge that the uses of 
glycerine in numerous other fields 
are keeping pace with modern indus- 
trial developments may therefore as- 
sure the textile technologist of a 
continued and steady supply. 


SUPPLY AND DEMAND 


A brief side glance at production 
figures shows that the domestic out- 
put of refined glycerine rose from 
126.5 million Ib in 1936 to 148.6 mil- 
lion Ib in 1946, representing an in- 
crease of 17.5%, whereas the 1956 
output rose to approximately 250 mil- 
lion Ib, an increase of 97.6% over 
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1936 (3). Synthetic glycerine has been 
partly responsible for this rapid rate 
of growth. 

Less than ten years ago commercial 
glycerine was only a byproduct, the 
bulk of it having been obtained from 
soap manufacture, and the remaining 
volume from fat splitting and the 
production of fatty alcohols (4). Al- 
though synthetic glycerine production 
did not begin until 1948 (4), a syn- 
thetic output approximating 30% of 
the total production was achieved by 
1955 (5). New facilities for manufac- 
turing synthetic glycerine tend to en- 
courage hopes for an even greater 
output in the future, and for gearing 
glycerine production more closely to 
demand than has sometimes been pos- 
sible in the past (5, 6). A 1956 fore- 
cast estimates synthetic capacity alone 
at 110 million lb per year (1). 

Furthermore, this accelerated 
growth in production reflects—and 
may well foreshadow—an increasing 
use of glycerine in many applications. 
Total domestic consumption in 1955 
reached a “near-record” 235 million 
lb (1). A peak had occurred in 1950, 
at 240 million lb, of which 4 million lb, 
or 1.66%, went into textiles (7). This 
figure was quoted again in 1955 by 
M A Lesser as the approximate quan- 
tity of glycerine “consumed annually 
by the textile industry” (8). 

Only slightly more than 2.2 million 
lb had been used for this purpose in 
1943. Allowance should be made for 
the fact that glycerine was an allo- 
cated material during most of World 
War II, and that the textile industry 
was forced to use substitutes, which, 
incidentally, did not always prove sat- 
isfactory (9, 10). In view of wartime 
restrictions, the 2.2-million-lb figure 
compared favorably with the prewar 
figure of 2.3 million lb for 1940. When 
glycerine was released for unlimited 
civilian use in 1944, the textile-con- 
sumption estimate for that year was 
2.5 million lb (9). The 4 million lb 
consumed in 1950 exceeds this amount 


by 60%. 


MAN-MADE FIBERS———The in- 
crease in the domestic production of 
man-made fibers within the last 16 
years may be taken as a good indica- 
tion of the growing potential of the 


AMERICAN DYESTUFF REPORTER 


textile industry and, by inference, of 
a continuing need for more glycerine. 
The total output of man-made fibers, 
which has more than tripled in these 
years, includes both the older cate- 
gory of rayon and acetate, and the 
newer series of noncellulosic and 
glass fibers. A breakdown of pro- 
duction figures for key years is shown 
in Table I, which represents a partial 
reproduction of data published by the 
Textile Economics Bureau, Inc, N Y 


16, N Y (11). 


TABLE I 


U S Production of 
Man-made Fibers 





(million 1b) 

Tex- Non- Rayon 

tile cellu- & Grand 

Glass losic Total Acetate Total 
1940 1.4 3.2 4.6 471.2 475.8 
1950 23.5 122.4 145.9 1,259.4 1,405.3 
1954 59.2 284.6 343.8 1,085.7 1,429.5 
1955 75.8 379.3 455.1 1,260.7 1,715.8 
1956 96.9 399.9 496.8 1,147.9 1,644.7 


Synthetic Fibers. Obviously, the 


so-called “synthetic fibers” share 
significantly in this rosy produc- 
tion picture. During the time in 


which the output of rayon and acetate 
slightly more than doubled, the total 
for textile glass and _ noncellulosic 
fibers increased exactly 108-fold, and 
the output of noncellulosic synthetic 
fibers alone, almost 125-fold. This 
phenomenal growth is definitely of in- 
terest as a potential source of demand 
for glycerine, since many well-estab- 
lished uses of the product have al- 
ready been adapted to the processing 
of such fibers. 


ALKYD RESINS———The largest 
single use of glycerine lies in the 
manufacture of alkyd resins (12). The 
72 to 80 million lb of glycerine used 
annually for this purpose accounts for 
18 to 20% of the total U S production 
of alkyds (1). Although glyceryl 
phthalate ester resins as well as other 
alkyds are mainly used in paints, var- 
nishes, enamels, and lacquers, they 
are also valued as versatile textile 
finishing agents and have even been 
proposed as intermediates for making 
fabrics (2, 13). 
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PROPERTIES 

What are some of the properties 
which make giycerine so eminently 
suitable for its varied textile uses? 
It is a clear free-flowing viscous liq- 
uid, completely miscible with water 
and the lower alcohols or glycols, as 
well as phenols. To a lesser extent it 
is miscible with aniline or organic 
solvents, such as ether and acetone, 
yet it will dissolve many organic and 
inorganic compounds. Glycerine is 
insoluble in fats, oils, and other hy- 
drocarbons, including chlorinated hy- 
drocarbons (14). The more nearly 
pure grades of glycerine are white 
to pale yellow in color and possess at 
most a faint, characteristic odor; their 
taste is distinctly sweet and warm. 


PHYSICAL PROPERTIES 
Apart from solubility and useful sol- 
vent characteristics, its physical prop- 
erties most significant in textile ap- 
plications are heavy viscosity, low 
vapor pressure, and outstanding hy- 
groscopicity. These are responsible 
for the lubricating, softening, and 
plasticizing action of glycerine, for its 
bodying and humectant qualities, and 
for its ability to absorb considerably 
more than its weight in water (15). 
The affinity of glycerine for textile 
fibers (10) and its nonfoaming char- 
acteristics are other points of impor- 
tance. 

Glycerine* has a molecular weight 
of 92.09. It possesses a high boiling 
point. 290°C (554°F) at 760 mm, and 
a low melting point, 18.0°C (64.4°F) 
—actually, it tends to supercool 
and is hard to crystallize (4, 14). 
These properties make it valuable in 
many applications in which other sol- 
vents fail. The specific gravity of 
glycerine at 20/20°C (68/68°F) is 
1.26362; viscosity at 20°C, 1410 eps, 
as compared with 1.005 for water. 
Glycerine has a surface tension lower 
than that of water but higher than 
that of most organic solvents. Its un- 
usually low compressibility is about 
one-half that of water. Its high flash 
point. 177°C (350.6°F), and fire point, 
204°C (399.2°F), are significant safety 
factors (14, 15). For detailed data, 
including tables, the authors recom- 
mend two brochures available from 
the Glycerine Producers’ Association 
(4, 15). 





CHEMICAL PROPERTIES ——— 
Glycerine (sometimes spelled glyc- 
erin) is a saturated trihydric alcohol, 
CH»OH.CHOH.CH:OH. Chemically, it 
is more often referred to as glycerol, 
or 1,2,3-propanetriol. Its two terminal 
hydroxyl groups function as primary 
alcohols and, as such, are more re- 


*Data_ in this paragraph refer to 100% pure 
ulycerine 
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active than its secondary-alcohol cen- 
ter group. 


Reactions. Glycerol can take part 
in any of the reactions common to 
alcohols, such as replacement of one, 
two, or all three hydroxyls by halo- 
gens or amine groups, ether forma- 
tion, and esterification. Conditions 
may be varied to control the number 
of hydroxyls participating in a reac- 
tion, or to obtain mixed derivatives 


(4, 14). 


Derivatives. Among the numerous 
derivatives of glycerol useful in tex- 
tile processing are dichlorohydrins, 
applicable to the etherification of cer- 
tain cellulosic textile materials (9); 


’ i." 
epichlorohydrin, CH2-CH.CH2Cl, em- 
ployed as an intermediate for or- 
ganic dyes with a high degree of 
water solubility (16); “monoglycer- 
ides,” effective as emulsion stabilizers. 
Although their name would seem to 
identify these products as esters of 
one mole of fatty acid and glycerol, 
commercial “monoglycerides” are ac- 
tually mixed esters containing, in 
addition, appreciable quantities of the 
di- and triester (15). 

Of all derivatives, however, alkyd 
resins are unquestionably the most 
important textile-finishing aids. Most 
alkyds are esters: of glycerol and 
phthalic acid; special effects are ob- 
tainable by the use of other poly- 
basic acids, such as maleic, sebacic, 
or succinic (14, 17). Glycerol-rosin 
esters, called “ester gums,” are some- 
times used to modify alkyd-resin fin- 
ishes (14, 18). 


Stability. Under normal use con- 
ditions, glycerine possesses a high de- 
gree of chemical stability. This prop- 
erty is essential to its successful 
utilization in textiles, which depends 
primarily, except for alkyd-resin use, 
on the physical properties of glyc- 
erine. 

The presence of iron or copper in 
containers holding glycerine or its 
solutions should be avoided, if pos- 
sible, or offset by the addition of in- 
hibitors. Otherwise, the salts of these 
metals act as catalysts causing glyc- 
erine to be oxidized on prolonged 
storage or heating (4, 14). 


PHYSIOLOGICAL PROPERTIES 
———Glycerine is nontoxic and read- 
ily digestible in reasonable quantities. 
It forms in the body as a result of 
the digestion of fats and is used as a 
sweetener in foods and pharmaceu- 
ticals. The nonirritating qualities of 
glycerine are attested to by its ex- 
ceedingly common use as an emollient 
in cosmetics. 
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APPLICATIONS 


A. Preparation of Textiles 

Giycerine is a textiie-conditioning 
agent used widely in the lubrication, 
sizing. and softening of yarn or fabric. 
Its effectiveness in these and similar 
applications is due mainly to viscosity 
and hygroscopicity, both properties 
contributing to the plasticizing action. 
Hygroscopic, or humectant, qualities 
also account for the utilization of 
glycerine in special treatments, such 
as processes to increase the wearabil- 
ity of fabrics or to prevent static 
charges on fibers. Because of imper- 
meability to poison gas, particularly 
“mustard,” glycerine finds application 
in gas-resistant finishes. Water solu- 
bility is an asset when glycerine serves 
as a lubricant. This obviates the need 
for strong scouring agents, which tend 
to injure the fabric but which must 
often be used to remove other lubri- 
cating oils. 

Glycerine itself does not signifi- 
cantly affect fiber strength. In recent 
tests measuring the chemical resist- 
ance of eight textile fibers to each of 
53 different chemicals, glycerine re- 
duced only slightly the strength of 
acetate, rayon, cotton, silk, and wool; 
left nylon entirely unaffected; and ac- 
tually produced a slight increase in 
the strength of both Dacron polyester 
and Orlon acrylic fiber. The test fibers 
were exposed to 100% glycerine at 
210°F for ten hours (19). 

As an additive to lubricating com- 
positions, sizes, or various finishes, 
glycerine acts as a plasticizer, solvent. 
and penetrant. It prevents drying out 
and caking on the fiber, eliminates the 
dusting of sizes. and may aid in dis- 
persing water-insoluble lubricating 
oils applied from a water bath (20). 


LUBRICATION———Glyecerine has 
been used successfully to lubricate 
all types of fibers in operations in- 
cluding spinning, twist setting, knit- 
ting, and weaving. Glycerine is oily 
and smooth enough for this purpose, 
without being sticky or tacky. Mois- 
ture retention is an important feature 
in that water itself has a softening 
and plasticizing effect on textile fibers. 
The value of glycerine as a sizing in- 
gredient is based on the same prin- 


ciples. 
Lubricant Preparations. A fairly 
recent patent describes, as follows, 


the composition of a water-soluble 
lubricant free from fatty and mineral 
oils (21): 

1) A component to cause mutual 
adhesion of the fibers, such as a 
sugar or its ether or ester, a sul- 
fite liquor, polypeptide, etc. 

2) A viscous component that will 
lubricate the fibers without loos- 
ening them, eg. a polyglycol, a 
polyoxide wax or a_ similar 
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water-soluble compound, or a 
surfactant, eg, ammonium oleyl 
sulfate. 

3) A component to increase mois- 
ture retention by the fibers, such 
as a polyhydric alcohol, viz, 
glycerol, a glycol, or its water- 
soluble ether. 

A very different type of lubricant 
may be made by reacting glycerine 
with a mixture of ethylene oxide and 
propylene oxide. The  trihydroxy 
polyoxyalkylene glyceryl ethers thus 
obtained are mixtures of complex 
compounds whose viscosity changes 
but slightly with temperature. Besides 
stability to air and noncorrosiveness 
to metals, this series of lubricants ex- 
hibits unusual miscibility with many 
organic compounds, as well as with 
water. These and other properties 
were developed for the express pur- 
pose of creating lubricants which 
would be of value in compounding 
hydraulic-brake fluids, but they are 
also useful in textile processing (22). 

Action on Nylon. In searching for a 
liquid that would prevent friction by 
spreading and adsorbing on nylon, 
members of the Naval Research Labo- 
ratory in Washington, D C, evaluated 
glycerine as one of a group of lubri- 
cants. This study proved of special in- 
terest in that it gave evidence of hy- 
drogen bonding between glycerine and 
the nylon amide groups located on 
the surface. None of the compounds 
did too well on a nylon-nylon com- 
bination; however, on a steel-nylon 
interface glycerine proved far more 
effective than did a less viscous sub- 
stance, a diol. Because of the distances 
between the amine-group adsorption 
sites, lower-molecular weight com- 
pounds appeared to have difficulty 
adsorbing on nylon. Glycerine and 
other polyhydric alcohols, long-chain 
fatty acids, and higher amines possess 
polar groups, which can be adsorbed 
by steel or the amide groups in nylon 
(23; see also 23a). 

Plasticizing Action. In contrast to 
the above hints of very modern uses, 
the following two applications are 
reminiscent of glycerine’s earliest role 
in textiles: One is the lubrication of 
delicate threads or fibers, where 
glycerine prevents breakage and sub- 
sequently eliminates the need for 
harsh scouring (18). The other is the 
addition of glycerine to a soaking bath 
for raw silk. The bath readies the 
silk for knitting or weaving by mak- 
ing it soft and pliable and by humidi- 
fying the natural gum, which acts as 
a sizing agent. Manufacture at un- 
comfortably high temperatures in an 
atmosphere overcharged with mois- 
ture thereby becomes unnecessary 
(18). 

Wearabilitu. Of a similar nature are 
various procedures invented for the 
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purpose of increasing the wearing 
qualities of textiles. A treatment for 
brittle fabrics with low fat content, 
described by Hillbring in 1939, pro- 
vides for a machine dispensing a flow 
of glycerine at a rate of % to 4% lb 
per 221 lb fabric. The method yields 
textiles possessing a softer hand and 
improved wearability (24, 25, 26). 

Three years later Sebrell obtained 
patents (US 2,295,429 and Can 406,- 
416) on a process for decreasing runs 
and thereby prolonging the life of 
knitwear, particularly stockings. It 
consists in coating the threads with a 
composition containing glycerine. The 
fibers are thus strengthened, and the 
loops of knitted goods are allowed to 
slide over one another with a mini- 
mum of friction. This helps protect 
hose against the strain exerted on it 
by the wearer (26a). 

Action on Wool. An early British 
patent (Brit 333,949; 1928) mentions 
glycerine as a suitable sizing agent 
and lubricant for wool as well as 
other textiles (27). A later one (Brit 
547,667; 1942) claims that wool and 
other textile fibers can be processed 
more easily on the addition of oils 
containing a mixed ester of glycerine 
and a long-chain fatty acid as a 
scouring agent; these oils are remov- 
able by washing (28). Greasy, incom- 
pletely scoured wool may be treated 
very successfully with 20 to 30% glyc- 
erine on weight of wool (27). 

In 1940 a Russian journal published 
a method for lubricating French 
worsted fabrics with a water emul- 
sion containing pure coriander oil, 
ammonia, and technical glycerine (28). 
Another attempt to employ glycerine 
in the oiling of wool resulted in supe- 
rior cleanliness of the final product 
and eliminated the static electricity 
usually encountered in carding (29). 

Spinning. Hirai of Japan conducted 
a series of experiments to determine 
the relationships that exist between 
various factors and the spinnability 
of lower-molecular weight liquid sub- 
stances. In the course of studying the 
proper ratio between concentration 
and spinning velocity, he found that a 
system containing glycerine at a con- 
centration exceeding 93% is spinnable 
at 59°F (30). He also discovered that 
primary-alcohol compositions may be 
spun at lower temperatures in the 
presence of glycerine (31). 

According to a patent granted to 
British Celanese, Ltd (Brit 431,964). 
a_ glycerine-containing lubricant is 
added to cellulosic spinning solutions 
or to finished fabrics. Another British 
Celanese, Ltd. patent (Brit 450.420) 
recommends the use of compositions 
consisting of soap, oil, water, and 
glycerine to lubricate cellulose ester 
or ether fibers, as well as other types 
of material (18). An American patent 
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(U S 2,198,000) indicates that com- 
pounds containing glyceryl esters may 
be used effectively to oil cellulose ace- 
tate or similar yarns during spinning, 
knitting, or weaving (32). Other glyc- 
erine derivatives applicable to these 
processes as lubricants and softeners 
for cellulose acetate yarns are butyl- 
ideneglycerol and similar compounds 
(US 2,153,136) (28). 

U S Patent 2,198,000 also claims, as 
does Brit Patent 452,227, that formu- 
lations containing glyceryl esters or 
glycerine are useful in lubricating 
rayon staple-fiber yarns in the proc- 
ess of manufacture (18, 32). Wald- 
man and Chwala (Austrian 154,478) 
refer to glycerine plus acetone or 
benzaldehyde as valuable ingredients 
of lubricating compounds for rayon 
or other fibers (33). 

In a patent assigned to American 
Viscose Corp, Moss shows how the 
extrusion of viscose into filaments or 
films can be improved by the use of 
an ethylene oxide-polyhydric alcohol 
condensate in the spinning solution. 
This condensate, which is composed of 
more than nine moles of ethylene 
oxide per mole of polyhydric alcohol, 
eg, glycerol, is employed in a concen- 
tration exceeding 0.001% of the spin- 
ning bath. More even sizing and re- 
duced breakage of filaments are re- 
ported (34). 

Similarly, Calton and O’Brien (U S 
2,555,300) propose extruding a solu- 
tion of wet-spun acrylonitrile po- 
lymer into a coagulating bath of hot 
glycerine; the yarn is then dipped in 
water and entered into a final glycer- 
ine bath. This method produces yarn 
of greater tenacity (35). 

Bruson and Riener find that the 
viscosity of polymeric polyacryloni- 
trile spinning solutions can be re- 
duced by the addition of small quan- 
tities of a water-soluble polyhydric 
alcohol, such as glycerine, to a hot 
(194-212°F) ethylene carbonate spin- 
ning solution of the polymer. As in- 
creasing amounts of polyhydric al- 
cohol are added, the solution decreases 
in viscosity until gelation sets in (36). 

Knitting and Weaving. Glycerine 
may be added to solutions used in the 
twist setting and conditioning of yarns 
prior to weaving. It has a weighting 
effect and may shorten the time of 
twist setting bv stabilizing the regain 
of moisture and by serving itself as a 
substitute for the water that tends to 
evaporate before the twist is set (37). 

Glycerine is generally used as a 
conditioning agent and lubricant in 
the weaving or spinning of wool, silk, 
cotton, rayon, and nylon (7). Aqueous 
emulsions of coconut oil, red oil, and 
glvcerine may be applied to silk or 
nylon to increase pliability and thus 
to contribute to more uniform knit- 
ting (35). 
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SIZING Glycerine has long 
been considered a standard ingredient 
of many sizes used in slashing or fin- 
ishing. Since the functions of glycer- 
ine are essentially the same, whether 
in slashing sizes or final finishes, both 
types of operation are hereunder re- 
ferred to as “sizing.” Certain sizes, 
however, which are employed to pro- 
duce more highly specialized effects, 
are discussed under the subheading 
“B. Special Finishes.” 

Glycerine promotes the more even 
distribution and the easier penetra- 
tion, into yarns, of gelatin, starch, and 
other sizes. It prevents the drying and 
hardening of fibers during weaving 
and subsequent processing, increases 
fiber workability, and improves the 
hand of finished goods by its plas- 
ticizing action on yarn or fabric. As 
a result, glycerine is used in various 
sizes and other finishes to replace or 
supplement sulfonated oils (38) or 
tallow, both lacking in hygroscopicity. 
It may also be employed to solubilize 
or disperse ingredients other than 
these oils in the sizing bath (39, 16). 

Sizing compositions that contain 
glycerine as a plasticizer or lubricant 
cover a wide range of compounds. 
Thus, there are formulations based on 
starches, on proteinaceous materials, 
such as casein or albumin, and on 
Tragon, rosin, or combinations of 
soybean glue and cellulose ethers 
(35, 40). In addition to these and 
others there are versatile new recipes, 
applicable to many types of fibers, in 
which the sizing ingredient is PMA, 
or polymethacrylic acid (41, 42). 

Rayon. Many references describe 
glycerine as a highly valued com- 
ponent of rayon warp sizings. For in- 
stance, a report made sixteen years 
ago by the U S Institute for Textile 
Research emphasizes the importance 
of a good softener to the quality of 
the size itself. The report goes on to 
state that a higher degree of cohesion 
and better bodying were obtained by 
the use of glycerine, rather than sul- 
fonated oils, in combination with 
starches (18, 29). As opposed to tal- 
low, glycerine prevents warp ends 
from adhering to the drying cylinders 
of the slasher. It also protects fabrics 
against the stiffening effect of the dry 
heat to which they are exposed a 
few times during processing (39). 

In warp-sizing of spun rayon, glyc- 
erine reduces the flaking of size and 
the breakage of fibers. Its use gen- 
erally results in fabrics of greater 
softness, pliancy, and strength (26). 

The humectant and lubricant qual- 
ities of glycerine are especially useful 
in standard warp sizes containing sul- 
fated oils, gums, and starches or gela- 
tins (33, 39). Typical formulas for 
sizing acetate or viscose rayon may 
contain glycerine and formaldehyde, 
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in addition to other sizing agents. A 
German recipe (Ger 705,263) pro- 
vides for slashing rayon, at a pH of 
7.5 to 9.5, with a sizing composition 
consisting of gelatin, albumin, or 
casein, a monohydric alcohol having 
more than 8 carbon atoms, and a 
hygroscopic agent, such as glycerine, 
in water (18). 

A typical sizing compound for 100% 
viscose rayon staple may be prepared 
as follows (29): 


potato starch... .ccccccccccccce 50 Ib 
I ori sig Sr 0ch:0.0cd we bib oem 8 Ib 
caustic soda soln.............. Illb 
Sis dene ceranncere ceeuenn 100 gal. 


Viscose may also be lubricated and 
sized with newly patented composi- 
tions based on polymethacrylic acid. 
PMA is a water-soluble compound 
widely used to size synthetic mate- 
rials. It strengthens and protects fila- 
ments and filament bundles but tends 
to form brittle films requiring the 
addition of a humectant and plas- 
ticizer. Glycerine is suitable for this 
application (42). 

Cotton. For reasons similar to those 
that apply in the case of rayon warps, 
glycerine is used very frequently in 
cotton warp sizing (43). In many 
formulations it is also employed as a 
solvent for substances added to pre- 
vent bacterial and mold growth in 
the size. One such preparation (U S 
2,058,962) contains a fungicide, an 
inhibitor to prevent metal corrosion, 
and sulfated castor oil. By reducing 
the surface tension of the solution, 
glycerine permits these ingredients to 
penetrate more rapidly into the fibers 
(20). 

Cellulose Acetate. Another sizing 
composition containing a bactericidal 
and fungicidal agent (Brit 446,404) is 
used to condition yarns and fabrics of 
cellulose acetate. The ingredients are 
0.25% hexylresorcinol as the preser- 
vative, 4% gelatin, 5% solubilized 
dextrin, 2% glycerine, and 0.5 to 1% 
olive oil, all in aqueous solution. Five 
per cent solids, on weight of yarn, is 
absorbed by the yarn on _ passage 
through this bath (20, 43). 

It is reported elsewhere that acetate 
staple fibers do not readily absorb 
sulfated oils and that glycerine may 
be used as a _ substitute. Acetate- 
viscose blends, however, should be 
treated with a mixture of glycerine 
and sulfated oils in a ratio corres- 
ponding to the percentage composi- 
tion of the blended yarns (44). 

The following acetate size contains 
glycerine to prevent dryness (35): 


gelatin...... . . 45 1b 

glycerine........ 5 tei ices, OMe 

PN aitbie iv, t Avithaeeace wiech eeu 100 gal. 
Polymethacrylic acid sizing and 


lubricating agents in which glycerine 
is the plasticizer are suitable for use 
on cellulose-derived fibers. A typical 
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PMA formulation is shown below 


(42): 
a errr Te re 10g 
OS ye ee ree 7.5¢ 
sodium hydroxide. .........e-. 4¢< 


This solution is mixed and dispersed with a 
lubricant composition which contains a mixture 
of 60% sorbitan monolaurate and 40% polyoxy 
ethylene-castor oil (approx 12 ethylene oxide 
groups per mole of oil). 

The resulting final dispersion is dissolvec in 
water to give a solution with 20‘%%-solids content. 

Wool. A hygroscopic agent such as 
glycerine is frequently a constituent 
of woolen and worsted warp sizings, 
particularly in a dry atmosphere. 
Since antiseptic substances form a 
desirable part of wool sizings (45), 
the solvent qualities of glycerine 
may again be utilized to incorporate 
preservatives in the size. 

Some insight into the action of 
glycerine was gained through tests 
which demonstrated that glycerine in 
aqueous solution could penetrate wool 
fibers much more readily than could 
pure glycerine. By swelling the fiber, 
the water increased fiber porosity, 
facilitated the absorption of glycerine, 
and produced a softening effect on 
the fiber (44). 

Glycerine-Tragon mixtures. re- 
portedly improve the workability of 
wool yarns. Yates supplied this typi- 
cal formulation for sizing soft botany 
yarns (27): 


és tenekacnreverbenens 6 Ib 
Ne re ee rei Ib 
Ne 66:0 066 004.04 406090466400 50 gal 


A German patent dating back to 
1926 (Ger 518,195) already includes 
glycerine as a softener and moisture- 
retaining agent in various sizing 
compositions, one of them based on 
carob-bean gum; glycerine is to keep 
the size from drying and subsequently 
dusting out (27). 

Man-Made Fibers. Glycerine is a 
component of sizing compositions for 
a variety of artificial fibers. For in- 
stance, compounds containing partial- 
ly neutralized polymethacrylic acid 
and glycerine are applicable to fibers 
drawn or spun from polyamides and 
vinyl or vinylidene polymers, in 
addition to older man-made fibers, 
such as viscose, cellulose derivatives, 
and protein fibers (42). 

Nylon. PMA-based sizes to which 
glycerine is added are thus particu- 
larly useful in slashing nylon, whether 
in the form of continuous-filament 
warps of raw nylon or of spun nylon 
yarns (41, 35). Glycerine is the plasti- 
cizer in these formulations and pro- 
duces good film strength and abrasion 
resistance. Such sizes are easy to 
apply and can be removed by scour- 
ing. The following is a formula for 
sizing heavy-sley taffeta warp (41): 


Re re err rr eee 7% 
rr ree ae . 
Rake snuck ieee teen Rina he 88% 


Sizes containing mixtures of PMA 
and sodium alginate also render spun 
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nylon yarns more resistant to abra- 
sion (35). 

Glass and Vinyl Fibers. Special 
formulations for sizing and coating 
glass and vinyl fibers, as well as 
nylon and rayon, contain glycerine 
as a plasticizer. This type of size is 
essentially a mixture of a water-solu- 
ble cellulose ester and soybean glue 
(35). 

Japanese studies show that glyc- 
erine promotes the crystallization of 
polyvinyl-alcohol fibers by softening 
such fibers during heat-treatment 
(41). 


MISCELLANEOUS SIZING AP- 
PLICATIONS Felting. Because 
of fiber affinity and lubricating capa- 
city, glycerine is a valuable component 
of sizes used to make felts (20). Ka- 
pok, for instance, may be dipped or 
soaked in a hot bath that contains so- 
dium phosphate and a wetting agent; 
it is thereupon cold-oiled with latex 
and glycerine and subjected to the 
usual felting methods (46). 

Stabilization to Freezing. Glycerine 
may be used in a special rosin size 
applicable to paper or textile fabrics 
(U S 2,268,112) for the purpose of 
stabilizing sizing dispersions against 
coagulation on repeated freezing. The 
other basic ingredients of this size are 
rosin soap, free rosin, and a protec- 
tive colloid (18). 

Softening Action. Degraded-cellu- 
lose ether sizes or fillers are applied 
to textiles or other fibrous substances 
from a bath that contains glycerine 
(U S 2,442,572). Sizes of this type 
give permanent. results without 
harshening or stiffening the fiber 
(47). 





FINAL FINISHING By virtue 
of its lubricating and moisture-stabi- 
lizing action on textile fibers, glycerine 
serves as a valuable softener and 
plasticizer in many final-finishing 
operations. In his extensive cover- 
age of the technology of textiles, 
Diserens described glycerine as “cer- 
tainly the most important hygroscopic 
agent used in finishing” (38). 

The difference between a softener 
and a plasticizer has been clearly 
stated by Valko in these words: “A 
plasticizer is a compound which 
reduces the elastic modulus of resins, 
rubber or other polymer materials 
by facilitating the movement of the 
polymeric molecules in the plastic 
body. A plasticizer is an internal 
lubricant for molecules, whereas a 
textile softener is a mere surface 
lubricant.” With respect to the two- 
fold effect of a softening agent on the 
bending of a fiber bundle, Valko con- 
tinued: “First, individual fibers bend 
and this involves stretching and 
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sliding upon each other. Evidently, 
the easier the fiber slides, the easier 
it is to bend the bundle, that is to 
make it softer. An internal plastici- 
zer would make the individual fibers 
easier to bend, but fats and oils do 
not penetrate fibers sufficiently to act 
that way” (48). 

In a personal communication to 
the authors, Valko classed cyclic 
nonionic surfactants with fats and 
oils as compounds which are solely 
surface lubricants (49). He expressed 
the view that the thickness of the 
cyclic component prevents the mole- 
cules of such compounds from pene- 
trating between the molecular chains 
of textile fibers, whereas the glycerine 
molecule is small enough to act as 
a true plasticizer. As evidence Valko 
cited the effect obtained from ex- 
periments on the swelling of wool 
fibers and human hair (see 44). 

Softening and Plasticizing Action. 
Examples of this action include the 
use of glycerine to treat rayon that 
has lost its natural softness during 
finishing (26), to prevent wool felting 
and shrinkage due to the evaporation 
of hygroscopic moisture during dry 
weather (27, 37, 50), and to produce 
a softening effect on cotton lawn 
impregnated with an organdie finish 
(51). In the latter application gly- 
cerine is incorporated into the finish 
in the following proportion (Brit 
573, 574): 


parts 
polyvinyl alcohol.............. 25 
di nneterses vawk eens s 5 
formaldehyde. .......ccccecesess 5 
ethylene chlorohydrin.......... 1 


A cotton finish based on starch and 
glycerine is applied to dyed goods 
after drying (10). 

Research on lac in India has shown 
that glycerine is an effective plas- 
ticizing and solubilizing aid in coating 
compositions and finishes. For in- 
stance, cotton used to make oil cloth 
may be coated with a varnish colored 
with kaolin and containing 20 parts 
of glycerine to 100 parts lac, 40 parts 
linseed-oil fatty acids, and 8 parts 
ammonia (51). 

Ropes for use in aviation or other 
mechanical apparatus, conditioned to 
withstand shock, heat, or rough 
weather, may be made by immersing 
undrawn synthetic fibers of, eg, the 
polyamide, polyester, or vinyl type, 
for 24 hours in a solution containing 
80% shellac, 10% glycerine, and 10% 
pitch solution (14 pitch and 24 meth- 
anol). The plastic fibers retain about 
20% by weight of this composition 
(51). 

The following formulation may be 
used to finish heavy woolen cloth 
(27): 


iintce ncceckerasesceenensen 15 gal 
IN 85 vc 0k 050808 00% 3% Ib 
Lupogum...... rere eee 6 oz 
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nn a ee 3% lb 
magnesium sulfate............. 3% lb 
Rc adrctScKas-dnwseuees 10 oz. 


Among glycerine derivatives used 
in textile finishing, an alcohol-glyc- 
erine condensate is particularly use- 
ful as a solvent or softening agent 
for cellulosic-fiber threads and fil- 
aments (43). Some _ polyglycerides 
have been proposed as softening and 
conditioning aids for various types 
of fabrics (7). 

The importance of glycerides as 
intermediates for textile-finishing as- 
sistants has greatly increased during 
recent years as a result of improved 
techniques for their utilization and 
of a greater need for lubricants and 
softeners stable under high-tempera- 
ture conditions. For example, hy- 
drogenated glycerides with very low 
iodine numbers are nowadays obtain- 
able at relatively low cost and may 
be reacted directly with alcohols or 
amines to give highly refined fatty- 
acid esters or amides without need 
for prior hydrolysis and purification. 
These fully hydrogenated glycerides 
themselves show great stability to 
heat discoloration, a property im- 
portant in modern textile finishing. 
A typical example of high tempera- 
tures encountered in finishing is the 
high-speed application of urea-for- 
maldehyde or melamine-formalde- 
hyde resins to cotton or rayon fabrics 
for reproducing the “drip-and-wear” 
characteristics of synthetic textile 
materials. These resins also require 
a considerable admixture of softener 
to keep the fibers from becoming 
harsh and brittle. Very rapid sewing 
sometimes necessitates lubrication of 
the fabric, not just the thread, as 
the needles become so hot that there 
is danger of cutting the fabric or 
of melting thermoplastic fibers (48). 

Weighting. Preparations used to 
weight fabrics frequently contain 
glycerine as the hygroscopic com- 
ponent. Thus, Fr 825,474 advocates 
the use of glycerine in weighting 
processes to give fabrics a_ better 
hand and increased elasticity (46): 
Ger 731,971 proposes the addition of 
glycerine to water-soluble meta- and 
polyphosphates to improve _ their 
weighting effect (28). Bennett, in 
Volume VI of “The Chemical For- 
mulary” (1943), lists this composition 
for weighting textiles (26a): 


parts 
Glycerine....cccccscsccccccoces 6.0 
EO ee Tee ee 2.0 
potato starch... .cccscccces: ‘ 2.0 
sodium benzoate...........- ° 0.2 
EES er pert er ree 27.8 


B. Special Finishes 


Many highly specialized finishes 
contain glycerine as a hygroscopic 
agent, plasticizer, solvent, or gas- 
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resistant substance. It is used in these 
and similar capacities to counteract 
static electricity on the fiber, to in- 
crease flame resistance as well as 
water repellency in many types of 
fabrics, to produce scroop on cotton, 
to control the rustling of rayon, and 
to prevent the shrinkage and felting 
of wool. Other special treatments 
for textiles include crimping and 
anticrease processing, delustering, 
gasproofing, nylon whitening, and 
producing resistance to mildew. Res- 
inous coatings, in which glycerine 
is frequently both an ingredient of 
the resin and an additive thereto, 
will be described separately under 
“Resin Finishes” in a future paper. 


ANTISTATIC TREATMENTS—— 
—Glycerine, as the hygroscopic com- 
ponent of antistatic finishes, absorbs 
moisture onto electrostatically charged 
fibers or fabrics. It thereby  in- 
creases the conductivity of such 
materials and produces a discharge 
of electricity along their surface or 
through the fabric (52, 53). Esters of 
glycerine may serve the same pur- 
pose (54, 55). Because _ surface 
charges present a serious problem to 
the manufacturer, and, at best, a 
nuisance to the wearer (53), the 
elimination of static electricity is 
important to both. Cellulose-derived 
fabrics and the newer synthetic tex- 
tiles tend particularly to accumulate 
static; however, silk, wool, and rub- 
berized fibers may behave similarly. 

Cellulosic Esters and Ethers. In 
the weaving of yarns of cellulose 
acetate or of other cellulosic deriva- 
tives on certain types of looms, curl- 
ing of the weft occurs as a result 
of electrification. According to a 
Celanese patent, this may be rectified 
by applying to the yarn a hydroxy 
alkylamine and/or a suitable deriva- 
tive thereof, such as a reaction prod- 
uct of the amine with one of the 
higher fatty acid esters of glycerine; 
the ester should contain at least one 
free hydroxyl group, as, eg, glyceryl 
mono- or dioleate or palmitate. These 
antistatic agents are employed alone 
or with water or organic solvents. 
If the finish is applied from such a 
solution or suspension, glycerine may 
be used as an additive (54). 

Another patent granted to the same 
company mentions glycerine as a 
hygroscopic agent suitable for dis- 
solving up to 50° of the proposed 
antistatic compound, an _ aliphatic 
diamine salt of a hydroxycarboxylic 
or other acid. Even 0.5% owf of 
this diamine salt is reported to be 
completely effective in de-electrifying 
and flexibilizing cellulosic yarns in 
textile processing; 0.5 to 1% is rec- 
ommended for previously untreated 
fabrics; and 2 to 5% is considered 
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adequate for treating the yarn so that 
the effect carries into the fabric. 
However, if a lubricant, such as glyc- 
erine, is used along with the finish, 
the patent claims that 0.1% of the 
antistatic diamine salt is sufficient 
(56). 

Synthetic Fibers. Static electricity 
interferes with the “winding, throw- 
ing, warping, and pirning” of yarns 
consisting of filaments of synthetic 
linear polymers (57). Yarns with 
low electrical conductivity and with 
a low regain of moisture, such as 
yarns of polyhexamethylene adipa- 
mide (nylon 66), are particularly 
prone to untwisting as a result of 
electrostatic repulsion. Brit 649,877 
claims the prevention of the untwis- 
ting of yarn, the subsequent balloon- 
ing of filaments, and even the break- 
age of thread by treatment of the 
yarns with a_ solution of sodium 
chloride in aqueous diethylene glycol 
or glycerine. The aqueous solution 
should preferably contain 15 to 25°; 
by velume of water (57). 

Brit 747,827 claims that a highly 
effective antistatic finish for nylon 
and Terylene (same as Dacron) pol- 
yester fiber is obtained by dissolving 
an organic polyisocyanate and a poly- 
ethylene glycol in ethyl] acetate. The 
polyisocyanate may be prepared by 
treating 200 parts of toluylene 2:4 
diisocyanate above 80°C with 23 parts 
of glycerine and 2.2 parts diethylene 
glycol in 81.4 parts of ethyl acetate. 
Nylon and Terylene are immersed in 
this solution, drained after ten min- 
utes, and baked for fifty minutes at 
120°C (58). 


Miscellaneous Fibers. In the manu- 
facture of rubberized threads and 
filaments, the generation of dangerous 
static charges is prevented by the 
use of antistatic preparations con- 
taining glycerine (43). Silk and 
rayon may be protected from elec- 
trification by immersion and soaking 
in baths to which glycerine has been 
added (46). The elimination of static 
in the carding room when glycerine 
is used in the oiling of wool has 
already been mentioned in connection 
with sizing and lubrication (29). A 
new method for treating drycleaned 
fabrics and clothing consists in after- 
treating the goods with a _ solvent 
containing 0.02 to 5% of an antistatic 
agent, such as, eg, glyceryl mono- 
oleate (55). 


FLAME RESISTANCE—Glycerine 
is useful as a humectant and plas- 
ticizer in many types of fire-retardant 
finishes. One such compound is the 
reaction product of an aluminum 
salt, ammonia, and glycerine. Fabrics 
finished with this compound may be 
subjected to further treatments that 
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will produce water repellency as well 


(44). Another composition is a 
special soap prepared by mixing 180 
parts of a dry-powdered soap with 24 
parts of sodium silicate and by mak- 
ing this mixture into a dry paste 
through the addition of 8 parts potas- 
sium carbonate, 7 parts glycerine, 
and 4 parts sodium tungstate. Cotton 
washed with this soap is rendered 
nonflammable (25). 

A resinous fire-retardant finish, 
which is also a sizing agent, lubricant, 
and adhesive softening agent used 
in combination with amine resins to 
shrinkproof cellulosic fibers, is ob- 
tained by adding triethanolamine to 
glycerine condensed with boric acid 
and borax (12, 35). The use of gly- 
cerine in a borophosphate resin re- 
duces the loss of flame-resistant agent 
on exposure (12). 

Among the numerous flame-resist- 
ant finishes based on phosphates is 
a composition for use on cellulosic 
textiles and paper. It is made by 
reacting a hydrogen-containing oxide 
of a phosphorus compound, such as 
diammonium phosphate or phosphor- 
ic acid; a dibasic acid amide, such 
as urea; and a polyhydric alcohol 
with hygroscopic properties, eg, gly- 
cerine. This composition acts also 
as a softener (59). 

The following treatment produces 
suitable substitutes for asbestos cloth 
and reduces the afterglow in fabrics 
(12, 60): 

Cloth is saturated with a solution 
of 2 lb diammonium phosphate in 
1 gal warm water, dried, and then 
coated three times with a mixture of 


parts 
casein 100 
water 400 
glycerine 130 
ammonia soln, 25‘, 10 


The finished fabric may be used for 
heavy-duty welding curtains, tents, 
and like articles of military or in- 
dustrial significance. 

Chlorinated rubber modified with 
glyceryl borate has similar applica- 
tions. Cotton bases impregnated 
with this finish, which also depresses 
afterglow, may be made into flame- 
resistant, flexible awnings and cur- 
tains (12). 


WATER REPELLENCY — The 
plasticizing action of glycerine ap- 
pears to be its most important at- 
tribute in water-repellent finishes 
and coatings. Glycerine prevents 
excessive brittleness of the impreg- 
nated fabric and maintains the plia- 
bility of the coating itself. For ex- 
ample, glycerine was used in an 
early British patent (469,932; 1937) 
as a plasticizer for a water-resistant, 
stiffened finish on textile fabrics. 
such as linen or silk (43). A Jap- 
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anese patent (131,411; 1939) claims 
a latex composition containing a 
large proportion of glycerine for the 
waterproofing of cloth (32). 

Tent materials, such as canvas or 
drill, may be waterproofed with coat- 
ings of insolubilized gelatin to which 
glycerine has been added as a plas- 
ticizer (12). A typical treatment for 
tent cloth consists of two solutions, 
viz: 


I parts and I parts 
light glue 10 formalin 100 
water 50 water 900 
glycerine 10 


Solution I is applied to both sides 


of the fabric and allowed to dry; 
solution II is used as a hardening 
bath (25). Earlier methods were 


based on the use of chromated gelatin 
solutions, and more recent ones, on 
gelatin films insolubilized by tannin; 
in either case, approximately 10°; 
of glycerine was employed (25). 

A Canadian patent (387,351; 1940) 
describes a special varnish for making 
textile surfaces water-repellent. A 
formulation applicable to table cloths 
and aprons is prepared as follows 
(25, 44): 


linseed oil, refined 
camphorated turpentine 
kerosene 

castor 

glycerine 

China wood oil 


aL 


eo 


Zein, a vegetable protein derived 
from corn, is best known in the tex- 
tile field as the raw material for 
Vicara fiber (53). However, a com- 
prehensive annotated bibliography on 
the product shows it to have many 
other uses besides. Thus, US 2,047,- 
961 describes how zein may be trans- 
formed into a highly water-resistant 
substance, suitable for impregnating 
films and coatings. This is done by 
reacting the zein in a water-alcohol 
solution with formaldehyde in the 
presence of glycerine as a plasticizer. 
Then, an alcohol-soluble phenol-for- 
maldehyde resin as well as hardeners 
and plasticizing agents for the resin 


are added (61). 


RESISTANCE TO POISON GAS— 
In 1937 news came from Holland 
that glycerine and glycerine-gelatin 
mixtures ranked high among several 
substances found to be practically im- 
permeable to mustard gas (25). This 
discovery, by Klarenbeek, was soon 
followed by a Dutch patent (47,000: 
1939) for treating cotton to withstand 
mustard gas. According to the patent, 
one side of the fabric is given a rub- 
ber coating and is then vulcanized: 
the other side is impregnated with 
90 parts of a 35° water solution of 
gum arabic and 10 parts of glycerine 
(25). In another Dutch patent (49,- 
367: 1940) glycerine was used to 
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soften a textile-impregnating coating 
based on cellulose acetate, which is 
partially saponified in the course 
of the treatment. The addition of a 
latex layer is optional (25). 

Additional work done in this coun- 
try yielded several applications use- 
ful during World War II. For in- 
stance, the idea that a glycerine- 
containing substance, cellophane, 
might provide protection against war 
gases led to the use, by some of our 
troops, of cellophane capes plasticized 
with glycerine (44, 62). Katz reported 
in 1943 that adhesives of glycerine- 
plasticized gelatin could be employed 
in laminating cloth for the production 
of gas-resistant tarpaulins and simi- 
lar fabrics. The _ gelatin-glycerine 
mixture had to be insolubilized with 
chromates or formaldehyde (62). 
Where the mixture formed the inner 
layer between laminations, glue might 
replace the gelatin. The use of tar- 
paulins treated in this fashion was 
suggested for the protection of food- 
stuffs from poison gases, such as 
mustard or lewisite (12, 26a). In 
addition, glycerine is incorporated in- 
to miscellaneous gasproofing finishes, 
such as a nylon coating (12). 

Glycerine may also be used in a 
composition to prevent the escape 
of dangerous ethylene oxide vapors 
from equipment employed in the 
application of a special cotton finish. 
This composition consists of equal 
parts of glycerine, gelatin, and sugar, 
dissolved in warm water and allowed 
to cool and set into a thick, non- 
drying jelly (44). 


CRISP FINISHES——-——Less spec- 
tacular than gasproofing but of im- 
mense every-day importance are 
textile treatments which impart a 
desirable hand to fabrics. An award- 
winning study in this field was pub- 
lished in 1953 by Nuessle and Craw- 
ford (63, 64), who found that an 
unusually durable, crisp, and washfast 
finish on nylon can be obtained by 
heat-setting polyacrylic acid (PAA) 
onto nylon in the presence of glyc- 
erine. Although PAA alone reacts 
with the surface molecules of nylon, 
carboxyl groups that remain unre- 
acted cause excess acidity. When this 
acidity is neutralized before applica- 
tion to nylon, the durability of the 
finish is impaired. This difficulty is 
readily overcome by coreacting glyc- 
erine with the PAA during the 
application. Of the many coreactants 
tried with PAA, glycerine proved to 
be the most effective with regard to 
“crispness, durability, and freedom 
from discoloration.” It also seemed to 
function as a “solvent medium” which 
facilitated the reaction between PAA 
and nylon (64). 

It was further discovered that a 
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very stiff finish, which becomes even 
more pronounced on washing, may 
be obtained with glycerine alone 
under severe curing conditions. This 
finish is too brittle for practical use, 
whereas the PAA-glycerine finish 
finds commercial application, partic- 
ularly for stiffening nylon lace. How- 
ever, the glycerine-nylon experiment 
showed that a reaction takes place 
between these two materials, a dis- 
covery confirmed in other work pub- 
lished the following year (see 23, 
23a). 

The invention of Nuessle and Craw- 
ford was patented in 1954 as a meth- 
od for producing a stiff, durable finish 
on nylon (65). The patent prescribes 
the use of an aqueous solution of 
polyacrylic acid and a_polyhydric 
alcohol, the optimum ratio by weight 
of acid to alcohol varying from 10:2 
to 10:5. The most favorable molec- 
ular-weight range of the PAA is 
defined in terms of viscosity; the 
polyhydric alcohol is to possess less 
than six hydroxyl groups per mole- 
cule and may be glycerine or poly- 
glycerine. The finish, which contains 
1 to 10% PAA on weight of nylon, 
is applied from the bath by padding, 
dipping, or by other means at tem- 
peratures ranging from 300 to 425° F; 
the treated fabric or yarn is there- 
upon dried and heated from ten 
seconds to one hour. The cure in- 
solubilizes the finish on the nylon 
and renders it extremely fast to re- 
peated washings. even at high tem- 
peratures (120 to 160°F) and under 
conditions of mild alkalinity. Typical 
sample formulations contain, for in- 
stance. 1% glycerine and 3°% PAA, 
to stiffen a nylon taffeta; 2% glyc- 
erine and 10% PAA, for padding 
a dyed nylon marquisette; and 3% 
polyglycerine plus 5% PAA, for a 
sheer nylon fabric. 

Older processes using glycerine in 
crisp finishes include a formulation 
and method of application shown in 
Bennett’s “Chemical Formulary” 
(1945) for giving more scroop to cot- 
ton materials (60). This composition 
is made up as follows: 


parts 
magnesium chloride 15.0 
magnesium sulfate 20.0 
glycerine 5.0 
corn svrup 42.0 
formaldehyde 02 
water ; 17 8 


Conversely, glycerine is also use- 
ful in an analytical method for con- 
trolling the rustle of fabrics. When 
rayon is treated with resins to de- 
crease rustling, the point at which 
the resins are evenly distributed and 
have attained the desired small par- 
ticle size can be checked by means 
of Hohnel’s reagent, a solution of 
sulfuric acid, potassium iodide, and 
glycerine (43). 
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WRINKLE FINISHES—Glycerine 
is an old stand-by in compositions 
for the crimping of fabrics. For 
instance, a British process consists 
in crimping cellulose-derived organic 
fibers by shrinkage with a finish con- 
taining an aliphatic aldehyde, such 
as acetaldehyde, water, and a com- 
pound containing hydroxyl groups, 
such as glycerine (18). Similarly, 
an American method is based on 
treating fibers of cellulose acetate or 
of other cellulose esters with an 
ester of glycerine. Fibers thus treated 
yield fabrics resembling wool in re- 
tention of crimp and elasticity during 
ordinary use (32). 

A new type of wrinkle-drying 
coating is formulated with an organic 
solvent, a terpolymer of vinyl chlo- 
ride, vinyl acetate, and vinyl alcohol, 
and a resin prepared by cooking either 
one of the following mixtures (66): 














% by weight 
A B 

glycerine. . 19.0 12.28 
phthalic anhydride. 38.0 19.93 
linseed-oil acids. . 21.5 16.94 
EE - 2.8 26.58 
maleic anhydride....... as 1.15 
GEN KGa wsiceccovesecs _ 23.12 
ee ere oe 100.0 100.00 


CREASE RESISTANCE—Resin- 
free anticrease treatments frequently 
employ glycerine as a means of pro- 
tecting the fiber against harshness 
or brittleness produced by the finish 
(33, 46). In finishes comprising solu- 
tions or dispersions of borates, stan- 
nates, or silicates, glycerine serves 
as a plasticizing agent (29, 33). It is 
likewise added to finishes for making 
cellulosic textiles crease-resistant by 
the formation or deposition of a 
metal compound in the fiber struc- 
ture. One such finish, which consists 
of a 5% calcium acetate solution plus 
1% glycerine, is applied to rayon 
fabrics freed from sizing materials. 
The fabric is then squeezed, dried, 
and impregnated again, this time 
with a 5 to 10% sodium silicate solu- 
tion containing 0.5 to 1% glycerine. 
Heat treatment at 100 to 150°C com- 
pletes the operation (43, 62). Glyc- 
erine-dialdehyde solutions (33) and 
glycerine derivatives generally used 
as surfactants (7) have also found 
application in processes for rendering 
textiles crease-resistant. 


LUSTERING AND DELUSTER- 
ING———Oceasionally, glycerine is 
used to impart luster to fabrics, as in 
the case of acetate fabrics delustered 
slightly by dyeing and finishing at 
very high temperatures. Treatment 
of such goods with an aqueous alcohol 
solution containing a small quantity 
of glycerine usually restores their 
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luster (13, 29). Glycerine may also 
be employed to produce gloss on 
certain woolen fabrics (39). 

More often, however, glycerine is 
incorporated into finishes designed to 
deluster rayon and other fibers. For 
instance, the inclusion of glycerine 
in rayon-delustering finishes based 
on tin compounds aids in the uni- 
form precipitation of barium stan- 
nate. One bath, instead of two, is 
therefore sufficient. The even dull- 
ness effected by this method can also 
be produced on other staple fibers 
and mixed fibers (67). 

According to another process, rayon 
is delustered by the use of aqueous 
pigment dispersions. The dispersing 
agent is a polyglycerine ester (68). 
Another glycerine derivative, triace- 
tin, may be used as one of the organic 
swelling agents or _ cellulose-ester 
solvents suitable for rayon deluster- 
ing when applied in the form of a 
paste or solution. Examples of such 
pastes contain titanium dioxide, glyc- 
erine, formic and acetic acid, and 
gums. They produce a dull, washfast 
finish on cellulose ester yarns or 


fabrics (69). 


CONTROL OF SHRINKAGE——— 
Two Australians, Freney and Lipson, 
worked out a three-bath treatment 
for preventing or minimizing the 
shrinkage or felting of wool. In this 
method, 1% glycerine is used in the 
first bath to inhibit discoloration; the 


basic ingredient is a 7% potassium 
hydroxide solution in 95% ethyl alco- 


hol. The second bath effects neutral- 
ization by means of dilute sulfuric 
acid, and the third is a rinse with 
flowing water (27, 62). Variations of 
this method also include the use of 
glycerine, since a dark-brown color 
develops without it (62). Other treat- 
ments to reduce wool shrinkage (eg, 
Fr 807,021 and Brit 475,422) likewise 
employ glycerine in the bath. A 
typical formulation is as follows (27): 





parts 
formaldehyde (38-40%)........ 19 
CE 5626660r0ceeeréincee 4 
glycerine..... eee ; 3 
urea.. baa 10 
GOO 6b ns bee bewenoe beeee 95 


This solution reacts with wool 
fibers, yarns, or fabrics to yield a 
nonresinous amino condensation pro- 
duct. In addition to an antishrinkage 
effect and other advantageous prop- 
erties imparted to wool, solutions 
of this kind make wool more resistant 
to oxidation and to moths. A treat- 
ment for heavy woolen cloth is an- 
other instance of the incorporation 
of glycerine in a wool finish (27). 

Similarly to woolen fabrics, woven 
or knitted textiles made of cellulosic 
fibers may also be protected against 
shrinkage by means of an alkali solu- 
tion containing glycerine (43). Vege- 
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table or animal fibers in the form 
of loose, carded webs may be im- 
pregnated with a rubber-latex base 
containing ammonia, gelatin, and 
glycerine. This finish produces un- 
shrinkable, waterproof fabrics (43). 


RESISTANCE TO HARMFUL 
MICRO - ORGANISMS———Accord- 
ing to a German patent (672,116), 
fibrous materials may be protected 
against damage by molds and by 
bacteria causing rot by treatment with 
complex copper compounds. The latter 
may be prepared by reacting glyc- 
erine with a copper salt in the 
presence of a caustic solution (25, 


46). 


MISCELLANEOUS FINISHES—— 
—Many other finishing recipes utilize 
glycerine for a variety of purposes. 
For instance, Soviet plants used to 
employ four kinds of finishes prior 
to 1944. Eventually, the Central 
Scientific Textile Institute produced 
a single standard finish that was to 
be effective as well as inexpensive. 
It consists of vegetable oil, Turkey red 
oil, animal glue, stearin, starch, fats, 
glycerine, calcium chloride, and water 
(9). 

A fairly recent invention comprises 
a new type of wash-and-rinse com- 
position for whitening and brighten- 
ing nylon goods, particularly hosiery, 
clothing, and other textile articles 
used in the home. These composi- 
tions, which prevent the development 
of a yellowish cast and the off-white, 
dull appearance frequently caused 
by light, laundering, etc, are greatly 
improved by the addition of a hy- 
groscopic agent, such as glycerine. 
The patent states that the polyhydric 
alcohol aids in eliminating the build- 
up of electrostatic charges in the 
rinsed and dried nylon goods. Six 
out of the 19 specific rinse com- 
positions shown do indeed contain 
glycerine. A general formula illustrat- 
ing these compositions has the fol- 
lowing ingredients (70): 


p-dimethylamino-beta-methylcumarin. . 1% oz 
(or p-diethylaminocumarin) 

ree 3 Ib 
(or ethyl, methyl, or isopropyl] alcohol) 

sulfuric acid (optional)................ 1% oz 
(or hydrochloric acid) 

SNE nicoocés onseeiuaeeeamine 1K% 0 

MN + Peas o60+ neds aeews balance to yield 8 tb. 


NONRESINOUS COATINGS——— 
Coatings differ from other finishes in 
that they are usually thicker and in 
that they form a continuous surface 
over fabrics, producing a change in 
structure. According to Mauersberger, 
fabric coating is a highly specialized 
field in which the coater usually 
does not carry out any other tex- 
tile operation (53). 

Glycerine is frequently used as 
a plasticizing agent to increase the 
flexibility of coatings (10, 33). <A 
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typical example is a flexible, gas- 
olineproof fabric made by coating a 
sateen base with a composition con- 
taining glue, water, sorbitol, and 
glycerine (Brit 495,352). Heating the 
fabric and insolubilizing the coating 
by washing with an aqueous formal- 
dehyde solution completes the treat- 
ment (33, 46). Some coatings bene- 
fit from the insolubility of glycerine 
in many oils and organic solvents 
(33). For instance, glycerine is an 
ingredient of several cloth coatings 
resistant to oil, grease, and hydrocar- 
bons (10). 

Originally, coatings were applied 
only to cotton fabrics. Later they 
were also used on rayon, nylon, and 
even glass-fiber textiles (53). A US 
patent for preparing semi-transpar- 
ent, coated nylon fabrics resistant to 
solvents, alkalis, acids, and hot or 
cold detergent solutions was granted 
in 1954 (71). The method consists 
in passing nylon through a solution 
of 22 parts butyl acetate, 16.5 parts 
ethyl acetate, 16.5 parts benzene, 
11.25 parts 2,4-tolylene diisocyanate, 
and 45 parts polyester solution; in 
draining the fabric; and in heating 
at 100° C for 35 minutes. The pol- 
yester solution (a pale-yellow liquid 
of 200-poise viscosity and 6% hy- 
droxyl content) is prepared by stir- 
ring the following ingredients for 4% 
to 84% hours at 200°C in an atmos- 
phere of carbon dioxide: 





parts 
glycerine..... iia vere 430 
ethylene glycol. : a meee 917 
eer ee 2000 


It is claimed that nylon fabrics 
obtained in this manner have a 
pleasant hand and drape. Creasing 
does not mar or crack them, and 
wrinkles are easily removed by 
ironing. 

Nylon may itself serve as a coating 
material when used in the form of 
a fine powder in suspension. Linear 
polyamides (nylons) are convertible 
into such powders by solution at an 
elevated temperature in a polyhy- 
droxy compound, such as glycerine, 
followed by the removal of foreign 
matter and the subsequent precipita- 
tion of the nylon by cooling. The 
temperature required for completely 
dissolving, eg, polyhexamethylene 
adipamide, in glycerine is 188°C; for 
polyhexamethylene sebacamide in 
glycerine, 183°C (72). 

Zein, too, makes a suitable in- 
gredient for coating materials. For 
this purpose it may be dissolved in 
an alcohol of low molecular weight, 
such as ethanol. The resultant solu- 
tion is stabilized and the zein film 
is caused to turn white on drying 
by the addition of alcohol-soluble 
opacifying agents, such as chloroethyl 
ether, cyclohexanol, or glycerine. 
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Coatings thus prepared repel oil as 
well as moisture and provide an ex- 
cellent base for printing (61). 

A recently reported adhesive and 
coating for fibers, threads, and tex- 
tile materials has this composition 
(73): 





carboxymethylcellulose......... 6 
glycerine ere 2 
sodium alkylarylsulfonate maw ites 2 
sodium hexame eenneee 1 
water nee 69 

20 


alcohol 
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APPLICATIONS 


D YEING-— The Pad-Roll sys- 
tem for dyeing with substantive dye- 
stuffs has been widely accepted. This 
is generally due to the exceptional 
economies obtained, but in addition 
the system has proved to be an ex- 
cellent one when used in the prep- 
aration of fabrics for dyeing. 

Much has already been published 
about the principle of the Pad-Roll 
dyeing range (1, 2, 3, 4), but it is per- 
haps not out of place here to describe 
the process again in outline. 

Although many of the substantive 
dyestuffs or, as these are usually 
called, direct dyestuffs, in light to 
medium shades can be fixed on the 
surface and the outer layers of the 
fiber by aging of the padded fabric 
or by means of a salt bath, the op- 
timum wetfastness generally cannot 
be obtained. In order to achieve the 
optimum fastness_ properties, one 
must be sure that the molecules of 
a dyestuff diffuse into the innermost 
fibers in such a way that distribution 
is even throughout the entire cross 
section of the fiber and complete 
equilibrium must exist. The diffusion 
is a slow process and dyeing-in times 
of from one to six hours are neces- 
sary, depending on the depth of 
shade, to allow the system to obtain 
equilibrium. In order to accomplish 
this, it is necessary to keep the dye- 
impregnated fabric at the predeter- 
mined dyeing-in temperature and 
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humidity for the time necessary to 
obtain this balanced dyeing-in. 

These conditions, which constitute 
the ideal situation, are being 
achieved by the Pad-Roll machine. 
(See Figure 1). 

The goods are first impregnated on 
a padder and evenly squeezed. The 
padder is equipped with a_ special 
pan allowing for a comparatively 
long passage of the goods. But the 
pan is also equipped with a remov- 
able insert which can be used to re- 
duce the liquor volume to a mini- 
mum. 

The relatively long passage is nec- 
essary in order to allow the fabric to 
swell completely before squeezing, so 
that any variations in the operating 
speed have the minimum effect on 
pick-up. The smallest possible liquor 
volume is also necessary in order to 
prevent substantivity effects. These 
substantivity effects are further re- 
duced to a minimum in the lighter 
shades by padding with dyestuffs 
having pronounced substantivity at 
low temperatures. Inasmuch as it is 
undesirable in most, cases for the 
diffusion of the dyestuffs during the 
later fixation to have a high electro- 
lyte concentration, it is recommended 
that concentrated dyestuffs be used, 
thus further diminishing or eliminat- 


ing substantivity effects. It is also 
beneficial to fill the padder pan 
slowly when the machine is being 


started and to use high operational 
speeds. After the impregnation and 
squeezing, the fabric passes a com- 
pensator and is led through a narrow 
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Svetema Pad-Roll Dyeing Machine 
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NEW ASPECTS OF THE PAD-ROLL SYSTEM’ 


where it is treated on both sides with 
infrared rays and heated to the de- 
sired temperature. Immediately con- 
nected to the infrared heating zone 
is a transportable batching chamber 
into which the fabric passes after 
heating, and here it is batched on a 
large diameter batch roll. This care- 
fully insulated chamber is preheated 
by means of electrical heating ele- 
ments and filled with saturated steam 
until a wet-bulb temperature corres- 
ponding to the desired dyeing-in 
temperature is attained. Wet- and 
dry-bulb temperatures are set auto- 
matically by means of controlling in- 
struments. Here the dry-bulb tem- 
perature is set a little higher than 
the wet-bulb temperature, thereby 
eliminating any condensation inside 
the chamber. In order to avoid con- 
densation drips, the ceiling of the 
chamber is heated. 

It follows that the fabric can be 
heated in the infrared zone till it 
reaches a temperature equivalent to 
the wet temperature inside the 
chamber. The infrared zone is regu- 
lated in such a way that the wet 
temperature remains constant or in- 
creases slowly a few degrees. By 
keeping the wet temperature con- 
stant, one can be sure that the fabric 
is being batched from start to end at 
the same temperature. The © sur- 
rounding atmosphere, which for all 
practical purposes in saturated, pre- 
vents evaporation and therefore any 
consequent change in the dye con- 
centration within the batch. After 
the batching is completed, the entire 
dye lot is rolled up in the chamber, 





October 21, 1957 


—_— 


i 





the c 
frare 
posit 
come 
slow! 
the « 
to a 
of th 
and 
ditio: 
char 
new 
dye | 
to fo 
achie 
pract 
it is 
shad 
Roll 
nomi 
Th 
previ 
whic 
can | 
weig! 
200— 
furth 
twee 
zone 
fabri 
In 
have 
degre 
sing 
fabri 
leave 
dyest 
inne} 
face 
heav 
mucl 
low ¢ 
at h 
tion 
sults 
mole 
fiber: 
must 
dyest 
woul 


Octo 





_ with 
> de- 
con- 
zone 
mber 
after 
on a 
care- 
eated 
ele- 
team 
rres- 
Ng-in 
and 
auto- 
g in- 
tem- 
than 
reby 
nside 
con- 


the 


n be 
ll it 
it to 
the 
egu- 
wet 
- in- 

By 
con- 
ibric 
id at 
sur- 

all 
pre- 
any 
con- 
\fter 
itire 


ber, 





) 
\ 
/ 





Figure 2 


the chamber is separated from the in- 
frared zone and moved to a storage 
position. The chamber at this stage is 
completely closed. The fabric on the 
slowly rotating batch roll is kept in 
the chamber for the time necessary 
to achieve the complete indiffusion 
of the dyestuff under fully controlled 
and predetermined atmospheric con- 
ditions. After separation of the full 
chamber from the infrared zone, a 
new chamber is connected and a new 
dye lot can be started. By using three 
to four chambers, it is possible to 
achieve an operation which for all 
practical purposes is continuous. As 
it is possible to dye two or more 
shades on one batch roll, the Pad- 
Roll dyeing system is also most eco- 
nomical for comparatively small lots. 

The tension is regulated by the 
previously mentioned compensator, 
which governs the batch drive, and 
can be set by means of a sliding 
weight to any desirable tension from 
200—4000 grams. The compensator 
further serves to create a path be- 
tween the padder and the infrared 
zone for a certain cooling-off of the 
fabric. 

In the padding of fabrics which 
have a tendency to swell to a large 
degree, and especially in the proces- 
sing of heavier types of spun rayon 
fabrics, it is evident that the goods 
leave the padder nip while unfixed 
dyestuff is concentrated more in the 
inner fabric rather than on the sur- 
face of it. This is especially so when 
heavier shades are concerned. Inas- 
much as a spun rayon fabric having 
low dyestuff affinity is padded mostly 
at high temperatures, the evapora- 
tion caused by the cooling space re- 
sults in a migration of the dyestuff 
molecules back to the surface of the 
fibers. Naturally this cooling-off 
must not be overdone so that the 
dyestuff -does not 
would be extremely dangerous if. the 
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fabric were cooled-off in the nip it- 
self to such a degree that the pre- 
cipitation would take place there. In 
that case the migration of the dye- 
stuff back to the surface naturally 
would be blocked in a way and the 
best visual effect could not be ex- 
pected. For this reason the goods are 
led through the nip of the padder 
tangentially and it might possibly be 


desirable to preheat the padder 
bowls. 
It further seems probable _ that, 


during this cooling off, a certain su- 
perficial fixation of the dyestuff takes 
place, which together with the reduc- 
tion of the moisture content in the 
fabric causes a retarding of the mi- 
gration of the dyestuff so that the 


evenness of the dyeing is furthered- 


if affinity differences in the material 
exist. 

In the padding of spun rayon goods, 
differences in moisture content of the 
goods to be dyed are extremely no- 
ticable with respect to the optical 
shade values. Experience has shown 
that optical color values can be 
lessened by 30 to 50 percent if the 
fabrics to be dyed have a moisture 
content of from 11 to 12 percent as 
compared to fabrics having only 3 
to 4 percent moisture content. It is 


therefore recommended that the 
goods be overdried after the pre- 
treatment and kept in a very dry 


room before the dye impregnation. It 
is further recommended that the 
Pad-Roll dyeing machine be kept in 
a dry room. 

Figures 2 and 3 show two views of 
a Pad-Roll dyeing installation. 


DESIZING————In order to obtain 
best results in the dyeing of fabrics 
it is necessary to prepare the goods 
most carefully for the Pad-Roll dye- 
int system, just as such: a careful 
preparation is necessary for allt other 
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Figure 3 


padder continuous dyeing systems. 

No matter which type of goods are 
to be dyed, be it cotton, viscose, 
acetate or even nylon, a complete 
desizing of the fabric is of more im- 
portance than is commonly known. 
Even with conventional dyeing meth- 
ods, such as beck or jig, goods that 
are desized unevenly will cause many 
complications, which are sometimes 
attributed to other factors. The de- 
sizing can be fully accomplished only 
with economical application of chem- 
icals under exactly controlled tem- 
peratures. These conditions prevail 
in the Pad-Roll System. If the de- 
sizing is incomplete, and thus in 
most cases also uneven, the wettabil- 
ity of the goods in the succeeding 
dyeimg- process is also uneven, which 
means that the indiffusion of the dye- 
stuff can be impeded. In many cases 
where shortcomings of dye properties 
were attributed to differences in 
affinity of the fabric, it has been 
proved that the actual cause was in- 
complete desizing. 

If, on a Pad-Roll machine, a bac- 
teriological desizing agent is used, 
which has its maximum activity at 
temperatures of from 75—80° C, a 
complete desizing takes place within 
twenty minutes of the last end of the 
goods entering the chamber. If the 
material consists of regenerated cel- 
lulose, a complete swelling of the 
goods is achieved at the same time, 
so that many times no further pre- 
treatment is necessary except for a 
careful rinsing before drying with as 
little tension as possible. 

In the case of a water-soluble size, 
it is advantageous to dissolve the size 
on the Pad-Roll machine and _ to 
swell the fabric at the same _ time, 
which can be done just as fast. The 
size thus can be rinsed off very 
easily. If the goods are gelatin-sized 
and are to-be bleached, the desizing 
and bleaching. with sodium chlorite 
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can be done in one process. 

It could be argued here that a Pad- 
Roll machine is too expensive an in- 
stallation to be used for desizing. 

It has been stated, however, that 
the machine in practice proves to be 
very economical, especially in view 
of the evenness achieved and the fact 
that even the most delicate fabrics 
can be handled. In one case, a mill 
that mainly handles heavy’ spun 
rayon goods received a _ Pad-Roll 
range in the middle of the season, 
and therefore it was impossible to 
employ the machine immediately for 
the dyeing process. In order to utilize 
the installation. immediately, it was 
decided to use the machine for de- 
sizing. The improvements in the beck 
dyeing were so surprisingly high that 
the machine was immediately oper- 
ated on a three-shift basis for desiz- 
ing only. Poor dyeing, which had 
been frequent due to incomplete de- 
sizing of heavy goods, was almost 
eliminated, and due to the perfect 
preswelling of the goods almost no 
creases appeared. Since the pretreat- 
ment was always completely even, 
less color matching was necessary, 
and above all, the productive capac- 
ity of the beck dyeing unit was in- 
creased. This mill now desizes all 
goods on the Pad-Roll machine, 
whether large or small lots are pro- 
cessed. It was said that the Pad-Roll 
machine, for the above-mentioned 
reasons, has paid for itself within a 
very short time. In addition there 
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Figure 4 
Pad-Roll Bleaching Machine 


was a quite a considerable saving on 
desizing agents. 

It is worth while to point out here 
that it is more important to achieve 
even and complete desizing and con- 
sequently even dyeing when plain 
acetates and nylon constructions are 
involved than with any other type of 
fabrics. 





BOILING-OFF The Pad-Roll 
machine is also well suited for the 
boiling-off of cotton fabrics with 
alkalies. In this case, the goods are 
padded at a high temperature, using 
about 25 to 30 grams of sodium hy- 
droxide and four to five grams of a 
suitable detergent per kg of fabric. 
Temperature is left constant at about 
95° C for approximately two hours 
in the chamber. The boiling-off pro- 
cess is then executed in such a man- 
ner that the goods are evenly treated 
from end to end for highest possible 
wettability. This particular pretreat- 
ment, including the desizing, will 
prepare the goods excellently for the 
following pad-dyeing process. If 
goods have to be bleached in full 
width, the Pad-Roll system also pro- 
vides an excellent method of treat- 
ment. 

Although the desizing and treat- 
ment with alkalies can be easily ac- 
complished on the normal Pad-Roll 
range, a special construction of the 
impregnating arrangement and of the 
transportable chambers is recom- 
mended. 
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In case only desizing or alkali 
treatment are to be executed, and in 
which case the impregnation will be 
made hot, the chambers can be ex- 
ecuted much simpler and cheaper 
than the normal dyeing chambers. 
Low cloth tension in batching, how- 
ever, is still most essential and the 
special batch drive is necessary. 





BLEACHING. If the range is 
to be used for bleaching, both a 
special impregnation unit and a spe- 
cial construction of the chambers is 
essential. On the other hand, the 
chambers which are especially built 
for bleaching and other preparatory 
processes are equally well suited for 
dyeing and alternatively can be con- 
nected to a dye-impregnating ar- 
rangement. It therefore follows that 
a combination range can be built, 
which makes it possible to use the 
equipment for both the dyeing as 
well as the preparatory treatment 
depending on operational conditions. 

In the bleaching range shown 
schematically in Figure 4, the im- 
pregnating equipment consists of a 
comparatively small liquor capacity. 
It is constructed in such a way that 
the goods are squeezed repeatedly 
when they pass over the upper 
guiderolls. In this way excellent pen- 
etration is obtained, which is espe- 
cially important where a wet-in-wet 
impregnation is concerned. The im- 
pregnating pan is completely en- 
closed in order to prevent tempera- 
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ture losses when the impregnation is 
carried out at high temperatures. 
After the impregnation, the goods 
run through a pneumatic squeezing 
arrangement with a maximum pres- 
sure of 1500 kg. In preparation pro- 
cesses, however, it is desirable to 
squeeze the goods only up to 100% 
so that the maximum pressure is 
actually used only in exceptional 
cases. 

The infrared zone is not used in 
the case of impregnating for prepara- 
tion. Instead there is a short con- 
necting channel made of acid-resist- 
ant steel which, like the infrared 
zone, has a comparatively narrow slot 
for the fabric. Between the impreg- 
nating machinery and the connecting 
channel, a compensator is arranged 
in such a way that the tension is kept 
constant. The entire connecting chan- 
nel and the slot are electrically 
heated, so that any condensation on 
the inside is impossible. 

In principle, the construction of the 
batching chambers used here is the 
same as in the normal dyeing-in 
chambers. For this particular pur- 
pose, however, a number of addi- 
tional guiderollers inside the cham- 
ber is provided in order to create an 
additional passageway for heating-up 
of the fabric. The inside of the cham- 
ber is made of highest-quality, acid- 
resistant steel having 3.5% molyb- 
denum content. The heating elements 
for the preheating of the chamber, 
which are evenly spaced across the 
floor of the chamber, are also made 
of acid-resistant steel. 

The guiderollers have ball bearings 
with stainless-steel housings and 
packings. They are made of acid-re- 
sistant steel covered with Teflon. In- 
asmuch as the rollers get in contact 
with the cold and wet fabrics when 
they enter, the Teflon covering pro- 
vides for an additional safeguard 
against corrosion when _ chlorite 
bleaching takes place. 

As already mentioned in connec- 
tion with the dyeing machine, a pre- 
determined wet-bulb temperature is 
maintained in the chamber. During 
the preparatory processes, and espe- 
cially during bleaching, the difference 
between the wet- and dry-bulb tem- 
peratures should be kept a little 
higher than during the dyeing pro- 
cess to prevent any kind of conden- 
sation. If, for instance, the fabric is 
heated to 90° C, the atmosphere in 
the chamber is set to 90° C wet tem- 
perature while the dry temperature 
is set for about seven to ten degrees 
(C) higher. For the heating of the 
fabric entering the chamber, dry 
steam is continuously added. 

The steam supply is governed by 
a control valve that is regulated by 


October 21, 1957 


the wet-temperature thermostat, 
which is part of the chamber. The 
wet temperature therefore is kept 
constant from beginning to end, and 
the fabric evenly heated to the pre- 
determined wet temperature. The 
steam in the chamber thus can con- 
dense only on the fabric which enters 
the chamber at a lower temperature, 
and cannot condense on the inner 
parts of the chamber which are 
somewhat overheated. 

The chlorine dioxide, which even- 
tually is generated in chlorite bleach- 
ing, can only appear in dry gas form, 
a state in which it does not cause 
any corrosion. 

Thus it can be seen that the Pad- 
Roll range can be employed most ad- 
vantageously for a great variety of 
preparatory processes. Since’ the 
speed of impregnation is not depen- 
dent on the different reaction times, 
the range can operate at compara- 
tively high speeds even for proces- 
sing heavy fabrics for which the 
treatment in full width is most in- 
teresting. 

The length of steam passage inside 
the chamber is amply sufficient to 
heat up a fabric of 150—200 g/m 
from 20 to 90° C, even at a speed 
of up to 100 m/min. This possibility 
is especially interesting since treat- 
ment in open width is a major prob- 
lem in the processing of heavier 
fabrics. If fabrics up to 80 cm are be- 
ing processed, the production can be 
doubled by running two pieces side 
by side provided the goods have a 
weight of at least 150—200 g/m?. 

A further advantage is the possi- 
bility of alternating between the two 
processes without waiting for the 
emptying of the just-filled chamber, 
as is the case in a stationary range. 
It is, of course, obvious that, in a 
stationary chamber with a continu- 
ous and simultaneous batching and 
unbatching of goods, the speed is 
completely dependent on the weight 
of the fabric as well as the reaction 
time. 

The bleaching process can be ef- 
fected with either hydrogen peroxide 
or sodium chlorite. As the sodium 
chlorite bleaching may be the bleach- 
ing method of the future, it might be 
of interest here to go into more de- 
tails. 


SODIUM CHLORITE 
BLEACHING 


In bleaching cotton with sodium 
chlorite, the considerably smaller loss 
in weight as compared with con- 
ventional (chemic bleaching) is most 
characteristic. This diminishing loss 
in weight does not, however, mean 
that the waxes, fats and oils of the 
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cotton are not being removed. The 
difference in these losses is due to 
the fact that the bleaching with 
sodium chlorite leaves the outer 
layer of a cellulose fiber, which is ac- 
tually valuable cellulose, unaffected 
and therefore undamaged. 

Contrary to the effects of alkaline 
treatments and treatments with hy- 
pochlorite or peroxide solutions, the 
cellulose itself is not affected by 
chlorite bleaching. Waxes and fats 
are removed by the bleaching process 
but the cellulose substance itself re- 
mains stable so that a well-absorb- 
ing fabric results. Tests of compara- 
tive absorption for cotton kiered and 
then bleached with hypochlorite and 
for cotton bleached with sodium 
chlorite prove that the wettability of 
the sodium-chlorite-bleached goods 
is equal or better, especially if the 
bleaching with sodium chlorite has 
been done at a temperature of 90° 
C or somewhat higher. 

It has been found, for instance, that 
a cotton fabric, which originally con- 
tained about 1% ether-soluble waxes, 
fats and oils, contained about 0.3% 
after bleaching. If the fabric after 
chlorite bleaching is treated with 
sodium carbonate or a slightly alka- 
line peroxide on a full-width washer, 
the wax, fat and oil content can be 
reduced by another 0.1%. Since the 
outer cellulose layer of the fiber is 
not affected by the chlorite, the fabric 
also generally has a better hand 
when compared with that produced 
on the other systems. 

To summarize, sodium chlorite as a 
bleaching agent has engaged the in- 
terest of the textile industry for two 
reasons: 1) it is a very mild oxidat- 
ing agent having no damaging effect 
on cellulose and regenerated cellulose 
fibers, and 2) it has a distinctly se- 
lective oxidation capacity for the 
noncellulosic impurities of the fibers, 
which makes it possible to bleach 
evenly cotton which contains com- 
paratively heavy motes, provided that 
suitable operational conditions pre- 
vail. 

In order to obtain the optimum 
economic bleaching effect of the chlo- 
rite, it is necessary to bleach in a 
slightly acid medium; which results 
in the decomposition of the product 
in two different directions, depending 
on the fact whether an “acceptor”, 
meaning a substance which easily ox- 
idizes, is present or not. In the pres- 
ence of such an acceptor the decom- 
position of sodium chlorite in a slight 
acid solution will give the following 
equation: 

5NaClO2+4HCl— 
4C1Oe+5 NaCl-++2H2O0 (1) 
so that, consequently, four molecules 
chlordioxide are formed by five mole- 
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cules of sodium chlorite. 

In absence, however, of the ac- 
ceptor the sodium chlorite gives the 
following equation: 


4NaClO2+-2HCI—> 
2C102-1-NaClO:;-++ 3NaCl-+H:O 


so that only two molecules of chlorine 
dioxide are formed from four mole- 
cules sodium chlorite. 

It is evident from these equations 
that the presence of an acceptor is 
very important to get the full value 
of the chlorine dioxide. We know, 
however, that the chlorine dioxide is 
not the main bleaching agent of the 
chlorite but that the chlorite first 
forms a product, probably chloric acid 
(which is to be regarded as the in- 
terim bleaching agent), which then 
develops the less reactive chlorine 
dioxide. 

It is therefore important that the 
chloric acid, which develops from the 
chlorite, meets the highest possible 
concentration of an acceptor while it 
is in the nascent state, so that a reac- 
tion which is close to equation I re- 
sults. 

It follows therefore that the best 
value of the chlorite is much more 
easily obtained by use of the impreg- 
nating process than by bleaching with 
a high liquor ratio. 

It follows further that the danger 
of corrosion caused by the develop- 
ment of chlorine dioxide would be 
much smaller when the impregnating 
system is used. 

The speed of the decomposition of 
the sodium chlorite by acids is pro- 
portional to the H-ion concentration 
and increases with decreasing pH. 
Further, the speed of decomposition 
increases with rise in temperature. It 
is therefore possible to control the 
dissolution of the sodium chlorite by 
choosing a suitable temperature and 
pH value. The object of this control 
is to have the chloric acid compen- 
sated by the “acceptor” immediately 
without any release of chlorine diox- 
ide, thus not only preventing the loss 
of the bleaching agent but also avoid- 
ing the danger of an increased cor- 
rosion factor. 

As far as the temperature selected 
for the bleaching is concerned, it is 
most practical to keep it at a point no 
lower than 80° C since, otherwise, the 
bleaching takes place too slowly. A 
temperature of about 90° C can be 
considered as_ sufficiently favorable 
provided the setting of the pH value 
is correct for the impregnating pro- 
cess. 

The setting of the pH value of the 
sodium chlorite bath generally can be 
effected by the addition of weak or- 
ganic acids, such as acetic acid, formic 
acid, lactic acid, etc, or weak inor- 
ganic acids, such as the phosphoric 
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Figure 5 


acids. Care has to be taken, however, 
to ensure that the pH value of the 
bleaching bath remains constant dur- 
ing the bleaching process. A shifting 
of the pH value to the alkaline side 
at the end of the bleaching process 
could result in a less favorable util- 
ization of the chlorite or too extended 
bleaching periods. 

It is important that the impregna- 
tion chlorite bath be kept stable 
and that the strong feed solution, 
which serves for supplementation of 
the impregnating bath, also be kept 
stable. Concentrations of from 60— 
100 g/l of sodium chlorite have to be 
considered normal in these feed so- 
lutions in order to meet the condi- 
tions created by wet-in-wet impreg- 
nation. 

The appearance of free chlorine 
dioxide in the impregnating bath as 
well as in the feed solution is not only 
undesirable because of the odor, but 
also could, under certain conditions, 
lead to corrosion. Free chlorine diox- 
ide also means a loss of bleaching 
potency since the chlorine dioxide as 
such is less potent as a_ bleaching 
agent than the sodium chlorite. 

It follows that, even if the stability 
of the bleaching baths in impregnat- 
ing is of such importance, these have 
to be activated in such a way that the 
bleaching agents—most probably the 
chloric acid—are set completely free 
if the temperature is increased, say to 
about 90° C. This constitutes one of 
the difficult problems of chlorite 
bleaching. It is comparatively easy to 
achieve a concentrated, stable chlo- 
rite solution by setting a pH value of 
between 5 and 6. It becomes appar- 
ent, however, that the acid quanti- 
ties added in this case are insufficient 
to activate the whole of the chlorite. 

Laboratory trials made with the 
normal acid-activating methods using 
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formic or acetic acid prove that a 
proper activating is a fairly difficult 
problem if all requirements for the 
process are to be realized. It was 
therefore obvious that a new way 
had to be found. 

Thus experiments were made with 
the Pad-Roll method to solve this 
problem. Starting with a pH of about 
6.5-7, success has been achieved in 
transforming at least 96°7, of the chlo- 
rite at a temperature of 90° C, and 
very good bleaching effects were ob- 
tained within 1-2 hours. Such utiliza- 
tion of the chlorite must be 
considered to be especially good, and. 
compared with other activating meth- 
ods, a considerable saving of chlorite 
has been made possible. As the chlo- 
rite can be utilized to its maximum, 
and only small amounts of the ac- 
tivating agent are necessary, quite 
interesting economic aspects are in- 
volved. 

In order to get a picture of the 
chlorite bleaching process, it is sug- 
gested that the following experiments 
be made: 

1) Four strips of about 2” width 
each are taken over the full width of 
the dry, in-production, desized goods 
to be bleached. The strips are then 
impregnated with concentrations of 
10, 12, 15 and 20 g/l sodium chlorite 
and activator (if cotton goods are in- 
volved). To the impregnating baths, 
a chlorite-resistant wetting agent is 
added (0.5 g 1). 

The strips are squeezed with a suit- 
able apparatus at room temperature, 
keeping the squeezing effect most 
closely to the squeezing effect used 
in the actual production machine or 
about 100°;. 

After being squeezed, the strips are 
rolled on glass rods. Special attention 
must be given to the fact that they 
should closely and firmly adhere. 
Finally they are kept together by a 
thread. The glass rods protrude about 
'% to 1 inch. 

The rolls so formed are then in- 
serted into bottles with a wide open- 
ing, the bottles holding from 200 
300 cm", being provided with a screw 
cap, and containing 1—2 cm* water. 
The bottles then are closed and 
placed in a water bath which has 
been brought to a temperature of 
about 95° C. (See Figure 5). 

It must be observed whether, and 
at which concentration of chlorite ac- 
tivator, a green shading occurs. If 
such a shading occurs only after the 
bleaching is completed, ie, after one 
and a half hours, it means that an 
excessive quanity of chlorite is pres- 
ent. If, however, the green shading 
occurs very quickly, it is proof that a 
wrong dose of the activator is being 
used and the concentration of same 
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has to be decreased. 

In this manner it is possible to 
determine the quantity of chlorite 
necessary. ‘The development of a 
small quantity of chlorite dioxide, 
meaning a slight green shading, does 
not constitute any danger since, in 
the actual production process with the 
larger quantity involved and due to 
the fact that the goods are much more 
compactly rolled up, the free chlorite 
dioxide will not be noticeable. 

It should be pointed out here that 
the construction of the Pad-Roll 
bleaching chamber is such that an 
excess of free chlorite dioxide does 
not constitute any danger. This is so 
because the heated walls of the cham- 
ber make condensation impossible. 


2) The determination of the chlo- 
rite, which after the bleaching is still 
unused and present, can be made by 
extracting about 10 grams of the 
bleached goods with 100 cm* water, 
which at normal temperature is 
poured several times on the goods 
and squeezed off, and then titrating 
with thiosulfate after adding potas- 
sium iodide and sulfuric acid. 

If, after the bleaching process, con- 
siderable quantities of unutilized 
chlorite remain on the fabric, this 
proves that either the activation was 
incomplete or the bleaching period or 
the temperature were insufficient. 

These analyses do not take into 
consideration all the possible factors 
of the chlorite decomposition. De- 
pending on the selection of the acti- 
vating agent, the temperatures, the 
pH values, etc, smaller or larger 
quantities of hypochlorite or chlorate 
are generated which are of very little 
interest for the bleaching. In this 
presentation, however, it is not nec- 
essary to evaluate the nature of 
these byproducts of the chlorite split- 
ting. 

The bleaching with chlorite in bulk 
must always be done on fabrics care- 
fully desized. The process is as fol- 
lows: 

The grey goods are impregnated 
first on the impregnating equipment 
of the Pad-Roll range in a desizing 
bath, eg, 10 g/l biolase or a similar 
product, at a temperature of about 
60°C, and then heated up in the 
chamber to about 80° C, batched and 
kept there for about 20 to 30 minutes 
after the last end of the fabric has 
entered the chamber. 

The fabric which has been desized 
in this manner is then carefully 
rinsed on an open-width washer, 
heavily squeezed and rolled up on a 
large-diameter batch. It is most suit- 
able to desize several lots consecu- 
tively and rinse these lots (possibly 
1s to % of the daily production). The 
large batches will then be kept in 
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Figure 6 
Svetema Open-width Washing Machine 


slow rotation until the impregnation 
for the bleaching can take place. The 
batches possibly can be covered with 
a plastic, so that no evaporation 
occurs. 

After the desizing of the goods, the 
bleach impregnation is started and 
the goods will absorb an additional 
20—30°% of liquor. The necessary 
quantity of chlorite most suitable for 
the fabric to be bleached has been 
predetermined in the laboratory. If, 
for instance, 1.5 chlorite per kg is 
necessary, the bath is set to 15 g/] 
chlorite, assuming a final squeeze ef- 
fect of 100°;. If the entering fabric 
contains 75‘; water, it follows that the 
feed concentration is 60/1. The im- 
pregnating bath will be kept at a 
temperature below 20° C and then 
heated in the reaction chamber to 
about 90°C. The fabric remains in the 
chamber for a period corresponding 
to the laboratory tests so that the 
chlorite is fully utilized. Normally a 
period of from one to two hours will 
be required. 

After the bleaching, the goods are 
rinsed again in an open-width washer 
in order to remove possible residues 
of acid chlorite, and, if desired, they 
can be treated in the first compart- 
ment of the washer with 2 g/1 of hot 
sodium carbonate. In the next com- 
partment, the goods are rinsed hot 
and then cold. Possibly, there will be 
an afterbleaching with an alkaline 
peroxide solution in two compart- 
ments with additional rinsing. The 
afterbleaching bath can consist of 
0.5 em*/]1 hydrogen peroxide 35° and 
1-2 g/l sodium carbonate. 

The temperature at this point 
should be 60—70° C, and it might be 
advisable to add here a suitable de- 
tergent. 

Figure 6 shows an_ open-width 
washing machine which has proven 
to be extremely efficient and eco- 
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nomic in operation and which is re- 
commended in connection with the 
bleaching range. 

This washer works at a compara- 
tively small bath volume on _ the 
counterflow system, whereby ex- 
tremely low water and heat consump- 
tion and an excellent washing effect 
are achieved. The washing effect and 
the counter-current principle are 
further increased and their efficiency 
fully utilized by the comparatively 
light squeezing against the upper 
guide rollers, which insures complete 
penetration. The turbulence, ie, the 
flow of the water coming from the 
fabric, which is so important for an 
efficient washing action of the goods, 
is further increased by the fact that 
the passage above the bath level is 
relatively high. 

Since the compartments are com- 
pletely enclosed, it is possible to op- 
erate with boiling baths without any 
great loss of heat. The desirable and 
very important tensionless passage of 
the goods is guaranteed by a patented 
“relax” drive acting on the upper 
guide rolls. 


ADDENDUM 


Since this paper was presented last 
year, the activating method men- 
tioned has been fully tested in pro- 
duction scale on most different kinds 
of cotton and rayon fabrics. 

The results obtained have been 
most satisfactory and the essential 
chemical problems in connection with 
the chlorite bleaching have been 
solved. The newly investigated meth- 
od of activating sodium chlorite calls 
for the use of an activating agent in 
a special and (in respect to the most 
suitable pH) stabilized form, which 
is distributed by the Svetema organ- 


ization under the tradename “Ac- 

tiveur PR”. 
The new method used on a Pad- 
775 








Roll machine offers an enormous im- 
provement in chlorite bleaching from 
the economical point of view as well 
as from the view that the risks of 
development of free chlorine dioxide 
and corrosions are reduced to an 
absolute minimum. 

The most important feature of the 
activating method is the complete 
utilization of the bleaching activity of 
the sodium chlorite. Objective tests 
in production scale have proved that 
cotton fabrics with this method will 
show a far better whiteness and com- 
plete removal of the heaviest motes 
with 0.8—1.3% of sodium chlorite 80% 
on dry cloth weight, while with earl- 
ier-used activating methods 1.5—2.0°% 
of sodium chlorite 80% on dry cloth 
weight had to be used to reach the 
best whiteness and complete removal 
of impurities. The wettability of the 
fabric also will be excellent with this 
method. 

Normally, 0.2% of Activeur PR will 
be required independent of the 
amount of chlorite to be used. The 
price of the Activeur PR is about the 
same per lb as for sodium chlorite. 
Activating costs will not be higher 
than when activating with acetic or 
formic acid buffered with sodium 
pyrophosphate. 

The fact that bleaching with sodium 
chlorite on an average will mean 4% 
higher weight of the bleached fabric 
than by any kind of alkaline treat- 
ment or bleaching combined with the 
fact that it gives a better hand to the 
fabric, etc, suggests that the chemicals 
will pay for themselves. With the low 
chemical and labor costs involved 


with this system the chlorite bleach- 
ing really becomes most economical. 

By this method, materials made 
of regenerated cellulose are fully 
bleached with only 0.2—0.3% of so- 
dium chlorite 80°, calculated on the 
dry cloth weight. Fabrics sized with 
gelatine or other water-soluble sizes, 
which do not interfere with the chlo- 
rite, can be bleached directly on the 
grey goods without foregoing de- 
sizing. 

The impregnation bath and feed 
solutions are maintained at pH 7.5—8 
by adding the stabilized Activeur PR. 
They are completely stable for long 
periods without any smell of chlorine 
dioxide. With a very pure sodium 
chlorite, even feed solutions contain- 
ing up to 100 g/1 of chlorite are com- 
pletely stable for 24 hours or more. 
Impregnations can be made with a 
bath temperature of 40—50° C, which 
means an improved and most level 
impregnation. In countries with hot 
climates, this possibility is a great 
improvement in that the chlorite so- 
lutions do not need to be cooled 
down. The impregnation baths are not 
corrosive at all. 


For the predetermination of the 
bleaching recipes described above, 
special laboratory reaction equip- 


ment has been developed which in 
every respect gives exactly the same 
conditions as in practice, including 
the momentary heating of the test 
fabric. The bleaching in practice thus 
can always be executed in the most 
economical way and practically with- 
out any development of free chlorine 
dioxide. 


To achieve a correct and level pick- 
up of chlorite in the entire length of 
a run independent of the total moist- 
ure pick-up of the fabric, a system 
with a variable feed pump for chem- 
icals combined with level, controlled 
water supply to the bath has been 
developed. 

The Pad-Roll system for bleaching 
is most versatile in every respect 
either for big or small production re- 
quirements. Compared with bath 
processes having a continuous batch- 
ing and unbatching in the reaction 
chamber, there are obvious features 
with the original Pad-Roll system 
with exchangeable chambers. The 
runing speed can be high and is not 
limited by higher cloth weights and a 
corresponding diminishing of the 
yardage on each batch. 

Frequent variations of the proper- 
ties of goods to be bleached in respect 
to material, width and weight do not 
cause any loss of time and production 
due to the necessity of completely 
emptying a stationary chamber before 
a new lot can be taken in operation. 
The most suitable reaction times can 
be selected for full utilization of the 
chemicals with any type of goods by 
any kind of treatment without inter- 
fering with the production capacity. 
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Abstracts———— 
(concluded from page 760) 


blends provide a “wash-and-wear” 
characteristic to the fabrics, because 
the resilience of the cotton component 
is increased to equal that of the 
Dacron. 

The author also refers to Du Pont’s 
Random Tumble pilling tester, which 
has been found quite useful for pre- 
dicting pilling —WHC 


Dyeing of Type 42 Orlon 
Acrylic Fiber 
Westdite, G E, Can Textile J 74, 63-5, June 14, 


With the widespread acceptance of 
high-bulk yarns of Orlon acrylic fiber 
it was natural that there should be a 
demand for a dyed high-bulk yarn 
which could be used for various types 
of pattern work in both knitted and 
woven goods. 

The most obvious method of pro- 
ducing such a yarn is to dye it in 
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skein form. Package dyeing is not 
practical because of the high shrink- 
age the yarn undergoes at dyeing 
temperatures. Skein dyeing proce- 
dures have been successfully devel- 
oped and are employed today both 
in Canada and in the United States. 
Because of the nature of these yarns 
it has been necessary in many cases 
to make some modifications to existing 
equipment. 

Another method of producing a 
dyed high-bulk yarn is tow dyeing. 
The tow, after dyeing, is converted 
into relaxed and unrelaxed slivers 
which are blended to produce a high- 
bulk yarn. 

The most significant difference be- 
tween the two yarns is to be seen in 
their behavior in boiling water. A 
skein-dyed yarn will exhibit essen- 
tially zero shrinkage, while the tow- 
dyed yarn will exhibit approximately 
the same shrinkage as is found in 
natural high-bulk yarns. In addition, 
the skein-dyed yarn will be a solid 
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color, while the tow-dyed yarn may 
be a solid color, a blend of dyed with 
undyed fibers, or a blend of two or 
more colors. 

The author gives details of the 
present methods of dyeing Orlon tow, 
and various types of dyeing machines 
that may be used. He states that the 
choice of dye class will be governed 
by the end-use of the yarn, although 
for the great majority of the work the 
cationic (Sevron) dyes can be used. 
For pastel shades disperse dyes may 
be employed. Acid dyes applied by 
the cuprous ion technique would be 
required only in those few cases 
where exceptional fastness properties 
were demanded. 

Drying temperatures above 212°F 
are desirable, as better penetration is 
assured, the length of the dye cycle 
is reduced, and less dye is required 
in many cases. 

The author also describes several 
methods by which the tow may be 
dried.—WHC 
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AATCC Research Report———— 
TEXTILE USERS OF NUCLEAR RADIATION 


AATCC COMMITTEE ON NUCLEAR RADIATION 


INTRODUCTION 

T is the law of the land that all 

users of radioisotopes, above the 
minute amount corresponding to 10 
millicuries, must first be licensed by 
the Atomic Energy Commission in 
Washington, DC. Our government 
bases the granting of such licenses 
primarily on two safety factors: 1) 
to insure that a_ potential health 
hazard is properly safeguarded, and 
2) to make absolutely certain that no 
fissionable material gets into the hands 
of possible enemies. The commission 
controls every one of the thousand 
or more varieties of man-made iso- 
topes, but this does not extend over 
the naturally occurring active ele- 
ments, radium and polonium. The 
health hazard is guarded by making 
sure the license is granted only to 
those familiar with the safe handling 
of such materials and that the cus- 
tomary precautions in shipping and 
storing are observed. The military 
hazard is controlled by insisting on a 
meticulous accounting of the amount 
of active material received and used, 
plus a statement of just why it is 
wanted. These licenses, when granted, 
become a matter of public record 
(7, 2). 

This report was made up largely 
by skimming through the lists of in- 
dustrial permits for the past 10 years 
and culling out those having a textile 
application. The firms listed therefore 
represent the leaders in this field, 
as none can enter it without a permit. 

In order to simplify our presenta- 
tion, all licensees for a similar pur- 
pose are grouped together under such 
separate headings as “Rubberized 
Textiles,” “Coated Fabrics,” etc. Fur- 
thermore, there is listed, together 
with the name of the company, its 
location and the stated purpose for 
which the specific isotope was re- 
quested. 


TEXTILE USERS 
RUBBERIZED TEXTILES 


Numerically, the most frequent ap- 
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A list of those firms using nuclear radi- 
ation for solving textile problems has been 
prepared from the catalogues of licensees 
published by the Atomic Energy Commis- 
sion. Data is given on the specific radio- 
isotope employed and for what purposes the 
permit was granted. As all users must be 
licensed by law, this report gives a com- 
prehensive, yet somewhat detailed, account 
of the current state of the art. No doubt 
we are now standing on the threshold of 
greater developments in this new field. 


plication of nuclear radiation in all 
types of industry, both textile and 
nontextile, has been for thickness 
gauges. Out of some 1200 commercial 
licenses reviewed here, 408 were for 
beta gauges. If one may include the 
rubberizing of fabrics as a_ textile 
operation, the proportion of thickness 
gauges over any other type of textile 
application becomes even more domi- 
nant. 

Every important rubberizer either 
has used, or is now licensed to use, 
strontium 90 for measuring the 
amount of rubber compound he ap- 
plies. A list of such firms would in- 
clude Goodyear, Goodrich, Firestone, 
U S Rubber, Seiberling, Mohawk, 
General, Hood, Armstrong, and Saint 
Clair as well as such specialty-prod- 
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uct manufacturers as Boston Woven 
Hose and the Northampton (Mass) 
Rubber Thread Co. Some of the larger 
companies have separate licenses for 
their different plants and many date 
back to 1946. The use of beta gauges 
is obviously a well-established and 
accepted method of control in the rub- 
berizing of fabrics. 





COATED FABRICS Appar- 
ently Du Pont has been using both 
strontium 90 and ruthenium 106 for 
checking its coated fabrics at Fair- 
field, Conn, and the strontium 90 at 
its Newburgh, NY plant. 

A beta gauge will detect instantly 
any variation in the amount of coat- 
ing, and if set to traverse the cloth, 
will detect these differences at any 
point, even while the fabric is running 
and without touching it. Being oper- 
ated electronically, it can be used both 
to detect and to automatically control 
the amount coated. Other coaters 
similarly equipped would include Col- 
umbus Coated Fabrics Corp, Colum- 
bus, O; Cotan Div, Interchemical Corp 
Newark, NJ; Wadsworth Div, Inter- 
chemical Corp, Winthrop, Me; L E 
Carpenter Co, Wharton, NJ; Elm 
Coated Fabric Co, Brooklyn, NY; 
Joanna-Western Mills Co, Chicago, 
Ill; Goodall-Sanford, Inc, Reading 
Mass; Respro Div, General Tire Co, 
Cranston, RI; and Weymouth Art 
Leather Co, So Braintree, Mass. 

So here again is a textile application 
where the use of nuclear radiation as 
a production control is fairly common 
and satisfactory. 


THICKNESS OF TEXTILES——— 
Still other applications of beta gauges 
for more strictly textile purposes are 
noted in Ewald’s & Longstreet’s work 
at the Field Crops Research Branch, 
USDA on measuring the evenness of 
yarn, sliver & roving (3). 

It is claimed that the mass variation 
per unit of length could be determined 
more accurately by means of a beta 
gauge than by any other available 
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thickness tester. Some commercial 
licensees, such as Slatersville Finish- 
ing Div, Slatersville, RI, and Ply- 
mouth Cordage Co, Plymouth, Mass, 
are reported to have been less suc- 
cessful with it in their particular ap- 
plications. However, F C Huyck & 
Sons, Renssaeler, NY, advertises its 
successful use of it, and American 
Viscose Corp is using it at Fredericks- 
burg, Va, presumably on cellophane. 

It should be understood that the 
beta gauge really measures mass, not 
thickness. Of course, with the ordinary 
material of uniform density, thickness 
will vary with mass. If the textile 
varies in uniformity from spot to spot, 
difficulty in using the gauge is bound 
to occur. However, the mass_ is 
changed by the addition of a textile 
resin, so that it is possible to measure 
the resin content by this change be- 
fore and after impregnating, especial- 
ly if the resin content is over 10‘;. 
Water itself changes the mass, so if 
the concentration of the resin solu- 
tion is known, the actual amount of 
resin in the wet-padded fabric can 
be obtained. If it can be measured, 
it can be automatically controlled. 
This offers some exciting possibilities 
and is currently being investigated by 
the Research Committee of the Pied- 
mont Section, AATCC. 


DYE APPLICATIONS———Let us 
turn now from thickness measure- 
ments to some analytical and research 
problems where the delicacy, quick- 
ness and exactitude of nuclear meas- 
urements make them ideal for the 
purpose. 

In the case of dyestuffs, it is possi- 
ble to tag them with different radio- 
active isotopes, which have the same 
chemical characteristics as the in- 
active elements, but whose radiation 
is proportional to the amount of dye- 
stuff present. Thus it becomes possible 
to measure the exact amount of dye 
upon a single fiber or tell how much 
of it was left behind in the beaker, 
ie, measure the efficiency of the dye- 
ing operation. After that, one can 
follow the actual loss of dye through 
abrasion, washing, crocking, etc, quan- 
titatively. 

As some radiations darken photo- 
graphic films, it might be possible 
to photograph the location of the dye 
in a single fiber. But this application, 
while alluring, presents some formid- 
able experimental difficulties. 

American Cyanamid Co, at Stam- 
ford, Conn, has applied for the use 
of cobalt 60 in its study of metallized 
wool dyes. Lowell Technological Insti- 
tute, Lowell, Mass, similarly is in- 
terested in using sulfur 35 for poly- 
sulfides and sulfur dyeings. 
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H J White, Textile Research Insti- 
tute, Princeton, NJ, is the author of 
several papers on the subject of ab- 
sorption of different inorganic salts 
by hair fibers (4). He has related it 
to wool-dyeing techniques and is do- 
ing further work on dyes synthesized 
with radioactive elements and on the 
dyeing of viscose fibers. 

Jett Arthur of the US Dept of 
Agriculture’s Southern Regional Re- 
search Laboratory at New Orleans, 
La, is another skilled operator li- 
censed to use nuclear radiation in 
his study of cotton dyeing and the 
chemical modification of cotton. 

Finally the Carolina Textile En- 
graving Co, Charlotte, NC, is licensed 
to use phosphorus 35 to follow the 
contamination of color on a multi- 
color printing machine from one box 
to the succeeding one. 

In all these cases, radiation tech- 
niques give a detectable difference 
long before any change of shade is 
visible to the eye, and give a quanti- 
tative figure on the exact amount of 
contamination. 


DETERGENTS AND SURFACT- 
ANTS———Several companies are 
using radiation techniques in their 
research study of detergents and sur- 
factants. 

Among those licensed are General 
Aniline & Film Corp at Easton, Pa, 
for both carbon 14 and sulfur 35 to 
investigate how carbon black accu- 
mulates on textiles during repeated 
washings, and also to investigate the 
interaction of surface-active materi- 
als on textiles in the presence of 
ionic chemicals. 

Lever Bros, Cambridge, Mass, and 
California Research Corp, Richmond. 
Calif, also use labeled detergents and 
surfactants on cloth. 

Radioactive Products, Detroit, Mich, 
has had published a paper on deter- 
gency efficiency based on their li- 
censed use of copper 65, while York 
Research Laboratories, Stamford, 
Conn, is using carbon 14 in a new 
soiling test method. 

The absorption of tagged quater- 
nary compounds on textiles is of 
interest to Armour Research Labs, 
Chicago, Ill, while Hercules Powder 
Co, Wilmington, Del, studies the sub- 
stantivity of its carboxymethylcellu- 
lose to cotton during repeated wash- 
ing cycles. Similarly, L Shapiro of 
the Borden Co’s Chemical Div, Pea- 
body, Mass, has reported on his com- 
pany’s use of carbon 14 as a tag in a 
study of the retention properties of 
polyvinylacetate on cloth during 
laundering. 

In all these cases nuclear radiation 
permits the detection of the activated 
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element even when diluted a mil- 
lion-fold. The analysis is quick and 
fairly accurate, 
chemical methods of analysis are re- 
latively slow and laborious. Also, 
with the older methods, concentra- 
tions below one part per ten thous- 
and are generally reported as mere 
traces. Another factor in favor of the 
newer method is the ease with which 
the tagged element can be differenti- 
ated from contaminating or interfer- 
ing elements. A chemist can use a 
nitrogen determination as an indica- 
tion of the amount of urea-formalde- 
hyde resin present in a finish, but 
he would be stopped if nitrogen from 
an organic dye were present. No such 
difficulty would be present if the 
nitrogen in the resin were tagged and 
a quantitative figure for the amount 
of resin would be available regardless 
of whether the textile were dyed or 
not. 

In biochemistry a tagged carbon 
atom can be followed through its 
normal growth in a plant without 
stopping the life of the plant by the 
usual destructive chemical analysis. 
For example, Glenn Greathouse of the 
Orlando Research Labs, Orlando, Fla. 
has followed the changes of tagged 
glucosides into cellulose in the living 
plant (5). Harris Research Labs, 
Washington, DC, has studied the bio- 
synthesis of tagged cellulose and 
similar polysaccharides. Battelle 
Memorial Institute, Columbus, O, also 
uses carbon 14 to follow the mecha- 
nism of fungicidal action. The Dorch 
Seed Farm, Scott, Ark, is studving 
radiation of cotton seeds so_ that, 
through gene mutations, possible im- 
provements in cotton may result. 


RADIATION OF FIBERS——— 
Radiation may effect a deterioration 
of the fiber or act as a catalyst for 
copolymerization. Johnson & Johnson. 
New Brunswick, NJ, is interested in 
the deterioration of cellulose by gam- 
ma rays, while the Borden Co, Pea- 
body, Mass, is studying their effect on 
plastics. 

Polymerization without heat is 
possible with some synthetics. The 
irradiation of polyethylene is already 
commercially feasible. | Monsanto 
Chemical Co, at Springfield, Mass, is 
working on polystyrenes. North Caro- 
lina State College, Raleigh, NC, and 
The Chemstrand Corp, Decatur, Ala, 
are interested in radiation effects on 
textile fibers. 

The possibility of curing the usual 
textile resins without heat is intri- 
guing, but the cost of doing it with 
gamma rays is likely to be prohibitive. 


(Concluded on page P780) 
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Convention Notes 


pproximately 90% of the exhibit 
FA space for the 1957 AATCC Con- 
vention had been sold by October Ist, 
according to a report by Raymond J 
Carey, chairman of the Publicity 
Committee. 

This year’s convention, jointly spon- 
sored by the Northern New England, 
Rhode Island and Western New Eng- 
land Sections comprising the New 
England Region, will be held Novem- 
ber, 14, 15 and 16 at the Hotel Statler, 
Boston, Mass. 

As this year’s Convention will be 
the only opportunity within the next 
two years for textile mill men to 
cover a textile wet-processing exhibit, 
invitations are being mailed to 15,000 
executives and technicians to acquaint 
them with the value of the products 
and services the exhibitors will dis- 
play. 

It is still possible to obtain space 
to reach this important segment of 
the textile field. Information may be 
obtained from R R Frey, AATCC 
Headquarters, P O Box 28, Lowell, 
Mass. 

Among the concerns who have 
taken space, and who are contribut- 
ing to one of the most diversified 
AATCC-sponsored exhibits in many 
years, are the following: 


Alco Oil & Chemical Corp 
American Aniline Products, Inc 
AATCC 

American Society for Testing Materials 
Atlas Electric Devices Co 
Buschman Products Inc 

Celanese Corp of America 

The Chemstrand Corp 

Ciba Co, Inc 

Clark Publishing Co, Inc 

Cleworth Publishing Co, Inc 
Custom Scientific Instruments, Inc 
Diamond Crystal Salt Co 

Dow Corning Corp 

Elmo International 

Fabric Research Laboratories, Inc 
Fairchild Publications 

The Foxboro Co 

Gaston County Dyeing Machine Co 
General Electric Co 

Goodyear Tire & Rubber Co 
Hilton-Davis Chemical Co Div 
Howes Publishing Co, Inc 

Instron Engineering Corp 
Instrument Development Labs, Inc 
International Salt Co, Inc 

Macbeth Daylighting Corp 
McGraw-Hill Publishing Co, Inc 
Morton Machine Works, Inc 
Morton Salt Co 

National Council for Textile Education 
Nopco Chemical Co 

Nu-Lite Corp 

Nuodex Products Co 

Olin Mathieson Chem Corp 

Onyx Oil & Chemical Co 

Rohm & Haas Co 

W RC Smith Publishing Co 
Tanatex Corp 

Testfabrics Inc 

Turbo Machine Co 

Union Carbide Chemicals Corp 
United States Testing Co Inc 
Warwick Chemical Co Div 

Edwin L Wiegand Co 


Complete exhibit —_ descriptions, 
booth numbers, and personnel in at- 
tendance will appear in the November 
Sth (AATCC Convention) issue of 
American Dyestuff Reporter. 
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AATCC Calendar 


COUNCIL 

Nov 14 (Lowell Technological Institute, Lo- 
well, Mass); Jan 24 (New York, NY); May 
23 (Philadelphia, Pa); Sept 19, 1958 (Piedmont 
area) 


NATIONAL CONVENTIONS 


Nov 14-16, 1957 (Hotel Statler, Boston) ; 
Oct 30-Nov 1, 1958 (Hotel Conrad Hilton, 
Chicago); 1959 (Sheraton Park and Shoreham 
Hotels, Washington, DC); Oct 6-8, 1960 


(Sheraton Hotel, Philadelphia, Pa); September 
28-30, 1961 (Buffalo, NY) 


DELAWARE VALLEY SECTION 

Nov 1 (Kugler’s Restaurant, Philadelphia, 
Pa); Dec 6 (Kugler’s Restaurant, Philadelphia, 
Fa) 


HUDSON-MOHAWK SECTION 

Nov 22 (Johnstown, NY area); Jan 24 (Al- 
bany, NY); Mar 28 (Johnstown, NY _ area); 
May 16 (Ladies Night); June 20 (Summer 
outing) 


MID-WEST SECTION 


Oct 26, Feb 15 (Hotel Bismarck, Chicago, 
Ill); April 19 (Netherland Hilton Hotel, Cin- 
cinnati, O); June 13-14 (Outing—Browns 
Lake Resort, Burlington, Wis) 


NEW YORK SECTION 


Dec 6, Feb 7 (New York, NY); 
(New Jersey area) 


April 11 


NIAGARA FRONTIER SECTION 


Oct 25 (Joint meeting with CATCC Ontario 
Section at St Catherines, Ont); Dec 6, Feb 21 
(Buffalo); Apr 4 (Joint meeting) 


NORTHERN NEW ENGLAND SECTION 


Dec 6 (Annual meeting, Hotel Continental, 
Cambridge, Mass) 


RHODE ISLAND SECTION 

Oct 24 (Providence Engineering Society, 
Providence, RI); Dec 5 (Annual Meeting— 
Johnson’s Hummocks Grill, Providence, RI) 


SOUTHEASTERN SECTION 
Dec 7 (Atlanta Biltmore Hotel, Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 
Nov 1 (Annual meeting, Hartford, Conn, 

2: Dec 13 (Rapp’s Restaurant, Shelton, 
onn) 





Employment Register 


(Address replies to AATCC Headquarters, 
PO Box 28, Lowell, Mass) 


57-13 
Education: New Bedford In- 


stitute of Textiles & Technology, 
B S, Textile Chemistry. 


Experience: 7 years administra- 
tive (not in textile field). 


Age: 25: married; 
USAF; references. 


veteran, 


Location desired: Open 


where USA. 


any- 
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Membership 
Applications 


SENIOR 


George B Dohring—Dyer, Kenyon 
Piece Dye Works, Inc, Kenyon, RI. 
Sponsors: J J Hepburn, J W Timper- 
ley. (RI). 

Robert D Easdon—Supt of printing, 
Nashua Finishing Co, Nashua, NH. 
Sponsors: A W Mack, G D Jackson. 
(NNE). 

Charles R Howard—Plant mgr, A 
D Julliard & Co, New York Mills, NY. 
Sponsors: A F Gortvai, A W Thomas. 
(HM). 

Paul H Hughson—Sales, dyes and 
chem, Du Pont Co of Canada, Ltd, 
Montreal, Que, Canada. Sponsors: J 
C Mansfield, N J Mohurak. 

Robert J Keithley—Plant chem. 
Callaway Mills Co, Callon Div, La- 
Grange, Ga. Sponsors: K W Hays. 
D T Thompson. (S). 

Esley O Langerak—Res chem & 
supv, E I du Pont de Nemours & Co. 
Inc, Wilmington, Del. Sponsors: J F 
Laucius, R A Brooks. (DV). 

Charles G McClimon, Jr—Dyestuff 
sales, Verona Dyestuffs, Union, NJ. 
Sponsors: B Celantano, E G Chan- 
non. (S). 

Rural E Meadors—Supv, Res Dye 
Lab, Dan River Mills Inc, Danville. 
Va. Sponsors: G P Paine, H M Chase. 
(P). 

Lloyd E Parks—Tech sales, Parks 
& Co, Charlotte, NC. Sponsors: C 
Nathanson, A Hustwit. (P). 

Fred W Rathgeb—Mgr of research, 
Toms River-Cincinnati Chem Corp. 
Cincinnati, O. Sponsors: A A Cole- 
man, A T Brainerd. (MW). 

Francis W Rhodes—Supt of dyeing. 
Charlert, Inc, Westerly, RI. Sponsors: 
A Hustwit, C Nathanson. (RI). 


ASSOCIATE 


Jorge A Lorentz—Industrial chem- 
ist, A J Renner Sia, Brazil. 


STUDENT 


Marcel Menard—Student, St Hya- 
cinthe Textile School, St Hyacinthe. 
Que, Canada, Sponsor: G R Boule. 

Gaston Plante—Student, St Hya- 
cinthe Textile School, St Hyacinthe, 
Que, Canada. Sponsor: G R Boule. 

Lalande Viateur—Student, St. Hya- 
cinthe Textile School, St Hyacinthe, 
Que, Canada. Sponsor: G R Boule. 


TRANSFER TO SENIOR 
Thomas Hatchett—Asst supt, Na- 
thaniel Plant. J P Stevens Co, Dublin, 
Ga. Sponsors: K D Henry. G W 
Spicer. (S). 
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Textile Users of Nuclear 
Radiation 
(concluded from page P778) 


OTHER APPLICATIONS 
E S Guilfillan, of Manchester, Mass, 
the author of several papers pub- 
lished in the Textile Research Journal 
on the effect of nuclear radiation on 
cotton, is licensed to use cobalt 60 
or strontium 89 to dissipate static 
generated by moving machinery. 

Another even more fundamental 
mechanical problem is the movement 
of textile fibers during drafting and 
spinning. Individual wool fibers have 
been labelled with phosphorus 32, 
and their relative movement in the 
roving as it was being formed has 
been followed with two Geiger count- 
ers. This and many other new uses 
for nuclear radiation are discussed 
in a paper given at the 1957 Spring 
meeting of the Piedmont Section at 
Roanoke, Va (6). 





CONCLUSIONS 


About fifty firms mentioned in this 
report actually are using some form 
of nuclear radiation in connection 
with textiles. The majority of those 
listed are using beta-ray thickness 
gauges, and the rubberizers of cloth 
lead all others in this connection. 
Several dye and chemical companies 
have done textile research work with 
this new tool and some of our leading 
textile schools report success; how- 
ever, progress to date may be re- 
garded as so much spade work. The 
full benefits will be harvested only 
when more general recognition is 
given to the infinite possibilities in 
the application of nuclear radiation 
to textile problems, both in research 
and tn production control. 


LITERATURE CITED 


(1) “Industrial Utilization of Radioisotopes— 
1946 to 1956”, Atomic Industrial Forum, 
3 East 54th St, New York 22, NY. 

(2) “Isotope Licensees—July 1946 to Feb 1956”, 
Division of Civilian Apolication, U S Atomic 


Energy Commission, Oak Ridge, Tenn. 

(3) Ewald and Longstreet, ‘‘Uniformity Analvsis 
of Yarns, Rovings and Sliver Using Beta 
Gauges”, USDA Cotton Field Station, Knox- 

_ Ville, Tenn. 

(4) White, H J, Jr, and Moncrieff-Yeates, M, 
“The Interaction of Cellulose with Simple 
Salt_Solutions and with Dyebaths”, Am Dye- 
stuff Reptr 46, No. 3, P&7-96 (Feb 11, 1957). 


(5) Science 117, 553-4 (May 22, 1953). 

(6) Berstein, Irving A, “Applications of Radio- 
activity in the Textile Industry”, Am Dye- 
4 Reptr 46, No. 11, P399-404 (June 3, 


AATCC MEMBERS ARE URGED 
TO NOTIFY THE SECRETARY'S 


OFFICE OF ANY ADDRESS 
CHANGE. 
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Activities of 
the Local 
Sections 





Mid-West 


HE Fall Meeting of the Mid- 

4 West Section will be held this 
Saturday, October 26, at the Bis- 
marck Hotel, Chicago, Il. 

The program will begin at 3 pm 
with a business meeting highlighted 
by election of officers for 1958. This 
will be followed by a paper by B J 
Simpson, Dow Corning Corp, on the 
subject, “Silicone Softeners and Their 
Use in the Textile Industry.” 

At the evening session, following 
dinner, George O Linberg, president, 
George P Paine, executive secretary, 
and Charles W Dorn, chairman of the 
Executive Committee on Research, 
will present a picture of current 
AATCC operations. 


—o-o- 


Niagara Frontier 


N September 27, 1957, the Ni- 

agara Frontier Section held a 
meeting at the Buffalo, NY, offices of 
National Aniline Div, Allied Chemi- 
cal & Dye Corp. 

Chairman W H Leyking opened the 
meeting by introducing Councilor B 
K Easton, who asked for opinions on 
the proposal that National Conven- 
tions be held every other year and 
area conventions be substituted in 
the intervening years. It was unan- 
imously decided that the Niagara 
Frontier Section is in favor of these 
proposals. Mr Leyking also intro- 
duced K A Lister, vice chairman of 
the Section, who reminded the mem- 
bers of the joint meeting to be held 
with the CATCC’s Ontario Section 
at St Catherines, Ont, Canada, on 
October 25th. 

Speaker of the evening was A 
Khawan, National Aniline Div, who 
discussed “Isocyanates—Base Poly- 
mers and Their Uses.” A brief history 
of isocyanates was given, and their 
basic reactions were described with 
emphasis on the reaction with polyols 
to form urethanles. Uses of urethanes 
as rigid and flexible foams, rubbers, 
coatings, and adhesives were discus- 
sed. Samples of these products were 
displayed. 

Light refreshments were served at 
the close of the evening. 
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South Central Section 


Fesperman, vice president, 
e) Katherine Rug Mills, discussed 
“The Coming Trends in the Tufted 
Industry” at the September 20th 
meeting of the South Central Section. 
The meeting, held at the Hotel Patten, 
Chattanooga, Tenn, was followed by 
the usual banquet. Following this, a 
group attended the Chattanooga- 
Jacksonville State football game. 


—@o— 


Piedmont 


HE Trustees of the Charles H 

Stone Scholarship Fund of the 
Piedmont Section have announced the 
awarding of $250.00 scholarships to 
Bobby Joel Bailey of Route 4, Box 24, 
Rutherfordton, N C, a senior at North 
Carolina State College, majoring in 
textile chemistry and dyeing; and to 
James Cecil Hunter of Rte 1, Green 
Mountain, N C, a junior at Clemson 
College, majoring in textile chemistry 
and dyeing. 

This is the third year these awards 
have been made. It is planned to con- 
tinue these awards annually to a 
senior or junior majoring in textile 
chemistry and dyeing at North Caro- 
lina State College, Raleigh, N C, and 
at Clemson College, Clemson, S C. 

An earlier announcement to the ef- 
fect that the directors of the Charles 
H Stone Scholarship Fund had se- 
lected Mr Hunter and William A 
Mills, III to study under the fund for 
the 1957-8 academic year [cf Am 
Dyestuff Reptr 46, P709 (Sept 23, 
1957) ] was in error as regards Mr 
Mills’ selection. 


oo 


Pacific Southwest 


HE 1957 Outing of the Pacific 

Southwest Section will be held 
this weekend (Oct 25-27) at the Ojai 
Valley Country Club, Ojai, Calif. 
Outing chairman J Raymond Neh- 
mens, E I du Pont de Nemours & Co, 
Inc, states that all facilities will be 
available to members and guests, ie, 
golf, swimming, horseback riding, 
etc. 

The Section held its quartely meet- 
ing October 4th at the Gourmet Res- 
taurant, Beverly Hills, Calif. Chair- 
man Melville H Behrendt, Catalina 
Knitting Mills, Inc, designated the 
meeting as “Old Timers Night”. 
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News of the Trade 


Putnam Chemical Acquires 
Nova Interests 


Putnam Chemical Corp, a corpora- 
tion formed for the purpose of con- 
tinuing the business of Nova Chem- 
ical Corp on a broader basis, has 
acquired the business in domestic 
and imported dyestuffs, pigments, 
textile auxiliaries, waxes and other 
related products formerly conducted 
by Nova. The acquisition took place 
September 30, 1957. 

Nova has served textile, pigment, 
paper, leather and other industries in 
the United States and Canada for the 
past 25 years. Former stockholders 
of the company have stock interests 
in Putnam Chemical Corp, which is 
headed by F G Naumann, president. 

Putnam will carry on the distribu- 
tion in the USA of the dyestuffs, pig- 
ments, auxiliaries for the textile and 
other industries, as well as inter- 
mediates and waxes manufactured 
by Badische Anilin- & Soda-Fabrik 
AG, Ludwigshafen am Rheim, Ger- 
many. These products will be supple- 
mented by those to be produced in 
Putnam’s new plant at Beacon, NY. 

Nova’s customers will be served 
without interruption by Putnam from 
Nova’s present location at 153 
Waverly Place, New York 14, NY 
and from the plant at Beacon as soon 
as completed. The supply of all prod- 
ucts and the services heretofore 
furnished by Nova to its customers 
both in the United States and Canada 
will be continued and substantially 
augmented. 

Substantially all of the present 
management and staff of Nova will 
continue with the new company. R H 
Funke will serve as vice president 
and general manager of the new cor- 
poration. 


ACKNOWLEDGMENT 


E have been advised of the im- 
proper use of the trademark “Vi- 
yella”, in the article, “Dyeing of Syn- 
thetic Fibers—A Dyer’s Potpourri” by 
S G Turnbull, Jr, which appeared in the 
July 15, 1957 issue of American Dyestuff 


Reporter. 

One page 511, reference is made to 
an “80-20 Viyella-type flannel”. It is 
acknowledged that there is no such thing 
as a “Viyella-type flannel”. 


“Viyella” is a registered trademark of 
William Hollins & Co, Ltd, Nottingham, 
England. 
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GAF to Explore Joint Venture 
With Curtiss-Wright 


Announcement has been made 
jointly by Roy T Hurley, chairman 
and president of the Curtiss-Wright 
Corp and John Hilldring, president 
of General Aniline & Film Corp, that 
the two companies have entered into 
negotiations for the purpose of ex- 
ploring the desirability of a joint 
venture involving the production and 
marketing of chemicals basic to the 
manufacture of synthetic materials, 
including plastics. If consummated, 
the joint effort would provide GAF 
with an outlet for proprietary chem- 
ical formulations and Curtiss-Wright 
with raw materials required in the 
manufacture of its Curon and other 
plastic products. 

A whole family of materials with 
a wide range of properties, Curor. 
combines a new concept of thermal 
and acoustical insulation with light 
weight and adaptation to decoration. 
GAF has considerable experience 
and background in the formulation 
and production of the basic materials 
from which Curon and related prod- 
ucts are made. 


Abstractors Needed by OESDI 

Organic Electronic Spectral Data, 
Inc, Silver Spring, Md, can use a few 
additional abstractors to help in the 
completion of the first two-volume 
set of ultraviolet spectral data. 

Mortimer J Kamlet of the U S 
Naval Ordnance Laboratory, White 
Oak, Silver Spring, Md, secretary- 
treasurer of the nonprofit OESDI, 
said that the abstracting of the spec- 
tral data is nearly on schedule in 
order to meet the publication date of 
of 1958, with 21,000 spectra already 
completed. Because of the large num- 
ber of spectra in recent years, ab- 
stractors can be used who can aid 
English- as well as foreign-language 
journals. 

The final treatment of the spectral 
data, particularly naming and _ in- 
dexing, will depend on the financial 
support which the project receives 
from interested sources. The initial 
arrangement of the collection is 
based on molecular formulas and 
compound names used by authors. 

Plans are now under way to assure 
continuation of the project, which in- 
volves the publication of supplemen- 
tary volumes at regular intervals. 
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Ist Fabulized Licensee 


Laughlin Full Fashion Hosiery 
Mills, Inc, Randleman, NC, is the first 
company licensed to use the new 
Fabulized finishing process. 

Fabulized, a new finish which is said 
to give synthetics and blends the 
highest degree of absorbency yet 
developed, has just been made avail- 
able to textile manufacturers by 
Fabulized, Inc. 

In discussing Laughlin’s reasons 
for switching to the Fabulized finish, 
E W Welborn, Jr, treasurer, pointed 
out that the use of nylon hosiery 
is decreasing in spite of the increasing 
population. Many women object to 
nylon hosiery because it does not 
absorb perspiration and feels sticky 
in the summer and clammy in the 
winter. 

F L Laughlin, president, has stated: 
“From tests made, we know that 
Fabulized gives nylon hosiery the 
absorbency and comfortable feel of 
silk or cotton, without affecting 
nylon’s important characteristics of 
sheerness and durability. Fabulized 
is important because it really does 
something to nylon. And in providing 
the missing characteristic of absorb- 
ency, the Fabulized finish should 
stimulate new interest in women’s 
nylons and give the industry a much- 
needed shot in the arm.” 


New Venango 
Southern Representatives 


Venango Engineering Co, Inc, 
Philadelphia, Pa, has named Macon 
Machine Shop, 2008 Centennial Ave, 
High Point, NC, as Southern repre- 
sentatives to sell and service Ven- 
ango rotary dyeing machines, package 
and rawstock dyeing machines, and 
other equipment. 


CORRECTION 


OUR attention is called to two errors 

in the advertisement of Moretex Chem- 
ical Products, Inc’s Moropol 700 on page 
45A of the October 7th issue. 

It was erroneously stated that the 


product has a particle size of less than 
Ya micron. The particle size of Moropol 
700 is less than 140 micron. 

Also, in the paragraph beginning, “The 
abrasion resistance, durability, servability, 
and glove-like touch . . .”, the word 
servability should be sewability. 
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Package-dyeing Facilities 
At Dye Masters 

Package-dyeing facilities have re- 
cently been installed at Dye Masters, 
Inc, Inglewood, Calif. This is the sec- 
end such installation to be made in 
Southern California in the past 5 
years. 


Nu-Method Moves to New Plant 


Nu-Method Dyeing and Processing 
Corp has announced the removal of 
its offices and plant to newly equip- 
ped and modernized quarters at 128 
44th St, Union City, NJ. 


New USDA-Clemson Contract 


A new research program to study 
the effects of various synthetic-resin 
and rubber-latex emulsions upon cot- 
ton was announced October Ist by 
the US Department of Agriculture. 

A contract for this research has 
been negotiated between the Depart- 
ment’s Agricultural Research Service 
and the Clemson Agricultural College 
School of Textiles at Clemson, SC, 
where the work will be done. 

The contract was negotiated for the 
Department through its Southern 
Utilization Research and Develop- 
ment Division at New Orleans, La, as 
part of a continuing program to de- 
velop new uses for cotton and to 
make cotton fabrics more suitable 
for present uses. 

Many resinous and rubber-latex 
compounds are now commercially 
available. Although some of them are 
already being used to treat cotton, 
their full possibilities have not yet 
been explored. In the Clemson study, 
selected compounds will be used to 
learn if they will impart desirable 
new qualities to cotton. 

Preliminary analysis shows that 
some of these compounds can improve 
cotton’s resistance to water, abrasion, 
weathering, and soiling. Tenting, tar- 
paulins, and rainwear and other cot- 
ton clothing may benefit from such 
improvement. 

James H Langston, professor of 
textile chemistry and dyeing at Clem- 
son, and Carl Hamalainen of the 
Cotton Chemical Section at USDA’s 
New Orleans laboratory will direct 
the research. 


Temperature Range of 
pH Seale Extended 
The National Bureau of Standards 
has extended the temperature range 
in which pH standards are certified. 
Formerly the pH scale was deter- 
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mined accurately only between 0 
and 60°C; now standard pH samples 
are available from 0° to 95°C (J), 
an extension made possible by the 
work of Bower and Bates of the 
Bureau’s physical chemistry labora- 
tories. 

The standard pH scale was set up 
to meet the need for accurate meas- 
urement of acidity and basicity in 
aqueous solutions (2). In the manu- 
facture of many commercial products, 
eg, textiles and dyes, the rapidity 
and efficiency of the processes de- 
pend upon the accuracy with which 
pH can be controlled. The NBS 
standard pH scale is defined in terms 
of several fixed points in much the 
same manner as is the International 
Temperature Scale. The primary 
standards of the pH scale are solutions 
whose pH values are only slightly 
affected by dilution or by accidental 
contamination with traces of acid or 
alkali from the walls of the container 
or from the atmosphere. The sub- 
stances from which the standard so- 
lutions are prepared are, in turn, 
stable materials which may be ob- 
tained as certified standard samples 
from the Bureau. 

In order to assign values to the 
NBS standards, the electromotive 
force of cells employing the standards 
as electrolytes was measured. These 
cells are specially designed, utilizing 
the highly reproducible hydrogen 
and silver-silver chloride electrodes. 
Computation of pH is based upon 
several reasonable assumed relation- 
ships between ionic activities and 
mean activities. Until recently, data 
for the standard potential of the 
silver-silver chloride electrode above 
60°C were not available, so in spite 
of the demands of industry an exten- 
sion of the pH scale to temperatures 
beyond 60° was not possible. 

A recent determination of the stan- 
dard potential of the silver-silver 
chloride electrode included measure- 
ments from 0° to 95° C (3). With 
these new data it became possible to 
assign pH values over the extended 
range of temperatures to five of the 
six substances used as standards. The 
sixth substance recently recom- 
mended as a highly alkaline standard 
(4) was not certified for the extended 
temperature range. 


1) Bower, Vineent E, and Bates, Roger G, 
“Standards for pH! Measurement from 60 
to 95°C." J Research NBS $9, 261 (Oct 1957) 
RP 2797 

2, “Standardization of the pH! Secale,” NBS 
Tech News Bull 31, 138 (Dee 1947). 

?/ Bates, Roger G, and Bower, Vincent E, 
“Standard Potential of — the Silver-Silver 


Chloride Electrode from 0° to 95°C and the 
Thermodynamic Properties of Dilute Hydro 
chloric Acid Solutions,” J Research NBS 53, 
83 (Nov 1954) 

/ Bates, Rover G:; Bower, Vineent E:; and 
Smith, Fdgar R, “Calcium Hydroxide as a 
Highly Alkaline pH! Standard,” thid 56, 305 


(June 1956) 
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GTRC Chemical Diy 
Relocates NY District Office 

The New York district offices ol 
the Goodyear Tire & Rubber Com- 
pany’s Chemical Division have been 
moved to new quarters in the heart 
of the Manhattan business district at 
400 Park Avenue, New York 22. 

Sales and technical service for all 
products marketed by the Goodyear 
Chemical Division to the textile, rub- 
ber, paint, paper, and plastic indus- 
tries are available through this of- 
fice. 

Personnel affected by the reloca- 
tion include District Manager D E 
Neese and field representatives E C 
Brown, A E Whitney and W T Smith. 


New Syl-mer Hang Tags 

More than three million items of 
wearing apparel will bear newly de- 
signed hang tags identifying Syl- 
mer, a silicone finish, during the com- 
ing fall-winter season. 

The gold, black and white tags in 
a free-form shape will be seen in re- 
tail stores throughout the country to 
direct consumer attention to the in- 
visible Syl-mer finish, which, it is 
claimed, makes textiles water-repel- 
lent, and wrinkle-, spot- and stain- 
resistant. 

Supplied by Dow Corning Corp, 
the tags are attached by the manu- 
facturer of the garments made with 
fabrics that have been Syl-mer fin- 
ished in accordance with perform- 
ance standards. Constant supervision 
of these standards is maintained by 
a permanent quality control testing 
program at Dow Corning in coopera- 
tion with mill and finisher licensees. 

Supporting the tagging drive, Dow 
Corning has launched a_ nationwide 
promotion, lasting from September 
through December, in which the Syl- 
mer story will be spear-headed by 
advertising in leading consumer pub- 
lications and highlighted in an in- 
tensive radio and merchandising 
campaign in 15 key market areas, in 
cooperation with participating retail 
outlets. The modern, free-form style 
of the tag, modeled after Dow Corn- 
ing’s trade mark, will be used 
throughout the promotion. 

The tag contains informative data 
on the finish as well as a note on 
the care of treated fabrics. The tags 
reportedly were developed to “lend 
added sales appeal to merchandise at 
the retail level by pinpointing the 
extra ‘built-in’ value given by the 
Syl-mer finish protection.” 

Information may be obtained from 
Dow Corning’s Textile Division, Mid- 
land, Michigan. 
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Architect’s sketch of the Student Union Building, for which The Philadelphia 
Textile Institute Foundation is currently engaged in fund-raising drive to obtain 
$200,000 from the textile industry as partial payment for its erection. 





Wool Textile Research 
To Increase 


M J Copley, director of the West- 
ern Utilization Research and Devel- 
opment Division of the Agricultural 
Research Service, U S Department 
of Agriculture, has announced that 
funds have been made available by 
the Congress to expand wool textile 
processing research. A new labora- 
tory, occupying approximately 12,- 
000 square feet, will be constructed 
in Albany, Calif, adjacent to the 
Western Regional Research Labora- 
tory. 

The new facility will provide for 
processing experimental lots of wool 
on the American worsted system of 
manufacture from raw wool to fin- 
ished fabric. It will include equip- 
ment for raw wool scouring, drying, 
carding, gilling, combing, drawing, 
roving, spinning, twisting, winding, 
warping, slashing, weaving, piece 
goods scouring, crabbing, fulling, 
dyeing, padding, tenter drying, car- 
bonizing, shearing, pressing, and de- 
cating. 

The expanded research program is 
an outgrowth of intensive but small- 
scale studies carried out at the West- 
ern Regional Research Laboratory 
during the past few years. These 
studies in the chemistry and phys- 
ical structure of wool fibers served 
as a basis for improved processing 
techniques and led to chemical modi- 
fications of the fiber to impart new 
properties. 

The new process laboratory will 
permit larger-scale investigations of 
product and process development. 
The results from a fully 
rounded program of research will as- 
sist the domestic wool industry to 


more 
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keep abreast in the textile race. 

The present research staff will be 
expanded to include, in addition to 
chemists and physicists, textile engi- 
neers and craftsmen. Those _inter- 
ested are urged to write to Harold 
P Lundgren, head, Protein Secticn, 
Western Regional Research Labora- 
tory. U S Department of Agriculture, 
Albany 10, Calif. 


TRI Seminar Schedule 


The Fall 1957 Seminar schedule of 
the Textile Research Institute, 
Princeton, NJ, began October 10th 
with a discussion of the structure of 
animal fibers by John Menkart and 
Arthur B Coe of TRI. 

The seminar presentations will con- 
tinue through January 23, 1958 as 
follows: 

Oct 24—“Theory of Disperse Dye- 
ing,” Howard J White, Jr, TRI. 

Nov 21—“Theories of Fatigue Fail- 
ure in Textiles,” W James Lyons, 
THL 

Dec 5 — “Transmission of Cotton 
Fiber Properties,” Ludwig Reben- 
feld, TRI. 

Dec 19 — “Fibers from Ordered 
Polyolefins,” T Waller George, Cel- 
anese Corp of America. 

Jan 9—“Estimating Parameters in 
Nonlinear Models,” J C Whewell, 
TRI and Princeton Univ. 

Jan 23—“Fractionation of Cellulose 
Derivatives,’ Andrew Zalay, TRI. 

All seminars will be held at the 
TRI laboratories, beginning at 2:30 
pm. Advance notice of planned at- 
tendance to L Rebenfeld, TRI, will 
be appreciated. The seminars are 
completely informal and no written 
reports are prepared. 
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Master Order Being Made 
For Standard Test Fabric 


A master order is now being made 
for a standard test fabric that coula 
be used by laboratories engaged in 
studying the performance of fungi- 
cides in soil burial, weathering and 
other tests. 

All interested laboratories are be- 
ing offered the opportunity to include 
their needs in this master order. This 
fabric will be woven and treated 
according to the specifications ap- 
proved by representatives from Gov- 
ernmental and industrial laboratories 
at a meeting held last year at the 
National Academy of Sciences at 
Washington, DC. 

Since no one organization could 
use sufficient test fabric to make an 
individual purchase order commer- 
cially feasible, it is planned to have 
the estimated needs of all the co- 
operating laboratories for three years 
manufactured at the same time. 

The representatives proposed 
two types of standard fabric: 1) 
an untreated cotton duck made to 
specification, to insure uniformity 
which would be used for the impreg- 
nation of test fungicides; and 2) 
identical duck treated with 2, 2 
methylenebis (4-chlorophenol), com- 
mercially known as G-4. The latter 
would be used as a reference control 
fabric in soil-burial tests. 

The use of these standard fabrics 
would provide a means of determin- 
ing changes in activity of a given soil 
bed from one test period to another; a 
means of comparing the effectiveness 
of fungicides tested at different times: 
a means of comparing directly the 
soil beds used by different agencies, 
and, finally, it would be a means of 
determining the severity of different 
weathering periods. 

Preparation of uniform 1l-inch ravel 
specimens from these two test fabrics 
would be facilitated by the use of 
colored warp yarns so placed that 
they would outline exactly one inch 
of the warp. Raveling to these colored 
yarns would give replicate specimens 
without the necessity of measuring. 
When breaking strength determina- 
tion tests are run after weathering 
or treatment, any shrinkage or swell- 
ing would be automatically taken 
into consideration since the colored 
yarns will always outline the same 
number of warp threads. 

Full information may be obtained 
from either Samuel Shapiro, Fungus 
Control Section, Materials Branch, 
US Army Engineer Research and 
Development Laboratories, Fort Bel- 
voir, Va, or Patrick J Hannan, Code 
6120, Naval Research Laboratory. 
Washington 25, DC. 
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New Pad-Roll Installation 
Lauded 

Acceptance of the Svetema Pad- 
Roll system in the United States has 
been limited to date, with compo- 


nents of the machinery installed at 
three textile wet-processing plants in 
the Northeast. However, enthusiastic 
response to it bodes well for its fu- 
ture here. 

At Northern Dyeing Corp, Wash- 





Two views of the Svetema Pad-Roll Open-Width Bleaching and 
Dyeing Range in use at Northern Dyeing Corp, Washington, NJ. 
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ington, N J, where a combination 
bleaching and dyeing unit was put 
into commercial operation on August 
5th, it has already done a remarkable 
job. 

The company has been using the 
equipment chiefly for dyeing. For ex- 
ample, dramatic improvement in the 
processing of bengalines is expected 
to enhance Northern Dyeing’s al- 
ready excellent reputation in that 
particular line. It is acknowledged 
that, in every instance with the new 
equipment, the rib of the finished 
bengaline stands out more clearly 
and dye penetration is by far super- 
ior to that obtained by previously 
used methods. 

Frank J Percarpio, president of 
the New Jersey firm, which has been 
noted for its progressive attitude re- 
garding new equipment and methods, 
has stated that he expects the Pad- 
Roll system at his plant to be of 
chief advantage on blends. Robert M 
Lesh, superintendent, has stated that 
the system is the nearest thing he 
has seen to a practical manifestation 
of Vickerstaff’s theories on the phys- 
ical chemistry of dyeing. 

Because of space _ limitations, 
Northern Dyeing has_ improvised 
somewhat in the use of its portable 
batching chambers. By using only 
two chambers, plus an improvised 
storage area, the company has bee! 
able to achieve an operation which 
for all practical purposes is continu- 
ous. 

Prompted by reports of the unit, 
including that given at the 1955 
AATCC Convention in Atlantic City, 
Mr Percarpio last year made a per- 
sonal inspection of the machinery in 
three Swedish textile plants. Admit- 
tedly looking for an_ acceptable 
change from conventional jig dyeing, 
Mr Percarpio apparently came away 
convinced that the equipment would 
be advantageous. The result was that 
Northern Dyeing, which has spent 
better than $160,000 this year on 
new equipment, now boasts the first 
Svetema machinery fully combining 
all the dyeing and bleaching units of 
the equipment. 

Technically known as the Svetema 
Pad-Roll Open-Width Bleaching and 
Dyeing Range, the unit was manu- 
factured by AB Svenska Textilmas- 
kinfabriken, Gothenburg, Sweden. 
American representatives for the 
Swedish firm are Ernest L Frankl 
Associates, of New York, N Y. 
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Microfix Process 


Ciba Co, Inc research has developed 
a new, simple dyeing procedure, 
which, it is claimed, offers a conven- 
ient solution to the problem of union 
dyeing of blends in solid shades, as 
well as a fast, economical method for 
dyeing many single-fiber fabrics. 

The all-new Microfix process re- 
portedly is being used to dye pale and 
medium-depth shades of very good 
fastness on woven and knitted fabrics 
made from all types of natural and 
synthetic fibers. It is a short, one-bath 
pad-dyeing procedure, followed by 
drying and curing. Microfix dyes are 
water-insoluble pigments which are 
applied in conjunction with three 
synthetic resin binders, Microfix 
Binders I, II and III. 

Microfix dyeings are said to be 
notable for their very-good-to-excel- 
lent lightfastness in pale and very 
pale shades; their good-to-very-good 
fastness to washing at the boil, includ- 
ing washes containing chlorine; their 
good fastness to dry and wet crocking, 
and their good-to-very-good resis- 
tance to drycleaning solvents. The 
Microfix process reportedly gives 
level dyeings and insures excellent 
penetration of heavy fabrics. Micro- 
fix-dyed fabrics show less tendency 
to shrink and a higher resistance to 
abrasion and thread slippage than un- 
dyed fabrics, it is claimed. 

Ciba suggests that the Microfix 
process should prove extremely inter- 
esting in the dyeing of mixed fiber 
fabrics, particularly those containing 
one or more synthetic fibers. While 
some natural and synthetic fibers are 
dyeable together with different types 
of dyes, in many cases their varying 
affinities for the same dyes have been 
a big obstacle to running good unions. 
It is claimed that popular combina- 
tions, such as Dacron/cotton, Dacron 
wool, Orlon/wool, Dacron/acetate, 
etc, now take on new interest be- 
cause the Microfix process is no re- 
specter of dyeing affinity and yields a 
level shade on all combinations. 

A further advantage of the Microfix 
process, according to Ciba, is that 
dyeing can be carried out in conjunc- 
tion with the finishing operation, for 
greater economy and_ production. 
Most finishing agents, softeners, syn- 
thetic resins and the like, are com- 
patible and can be applied in the same 
bath with the Microfix dyes, it is re- 
ported. 


Ansul Isocinchomeronic Acid 


Isocinchomeronic acid is now of- 
fered by Ansul Chemical Co, Mari- 
nette, Wis, on a commercial basis. 
This chemical, which has not been 
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available recently, is suggested as an 
intermediate in the preparation of 
dyestuffs, polymers, etc. Its nitrogen 
ring is said to offer possible increased 
dye receptivity in polymer applica- 
tions. 

Ansul’s isocinchomeronic acid is 
described as a light tan to yellow 
powder with a molecular weight of 
167.12, a melting point of approxi- 
mately 236° C (decomposes) and a 
neutralization equivalent of 83.56 
(pure material). Tentative specifica- 
tions set its purity at 95 percent. It 
reportedly has no free water, less than 
1 percent isocinchomeronic acid mon- 
ohydrate, and its nonacidic impurities 
are less than 5 percent. 

More information about Ansul iso- 
cinchomeronic acid and samples may 
be obtained by writing Ansul’s Mar- 
ket Research and Development De- 
partment. 


Pyrazol Fast Sky Blue 7GUL 


Extraordinarily good fastness for a 
bright blue direct dye, plus outstand- 
ing money value among all the bright 
greenish blues, are cited by Sandoz, 
Inc, as major advantages of its Pyra- 
zol Fast Sky Blue 7GUL. The dyestuff 
is the latest addition to the company’s 
line of Pyrazol Fast Colors. 

Other features of the new dye are 
said to include its perfect reserve of 
nylon and acetate fibers and the fact 
that after treatment with UF or UF/- 
Sandofix does not cause degradation 
of the lightfastness. Customer leaflet 
T-7198 describes this color. Additional 
information may be obtained from any 
District Office of Sandoz, Inc. 


Zeleon C 


Zelcon C, a new fabric conditioner, 
“for companies who wish to formu- 
late better fabric conditioners for 
home use,” has been placed on the 


market by Du Pont’s Dyes and 
Chemicals Division. 
Unlike many existing softeners, 


goods laundered with Zelcon C tend 
to maintain their absorbency rather 
than build up water repellency, it is 
claimed. The product is said to keep 
colors brighter and to leave the whites 
whiter than fabric softeners now on 
the market. According to Du Pont, 
it is also a superior antistatic agent, 
particularly for garments made with 
synthetic fibers. It reportedly will not 
interfere with the effectiveness of the 
detergent on repeated washings. 

While a great deal more laboratory 
work remains to be done, there are 
indications that Zelcon C has bacteri- 
ostatic properties. 
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New Burling Table 


Birch Brothers, Inc, 32 Kent Street, 
Somerville, Mass, has announced a 
new, simplified burling table designed 
to handle approximately 700 yards of 
fabric continuously. 

The machine is floor-mounted and 
is equipped with an inclined-table- 
driven draw roll and _ ball-bearing 
guide rolls. The fabric travels down 
the table to the operator and is then 
folded into a truck. The drive is by a 
%4 hp motor through a variable speed 
unit controlled by a switch connected 
to a floor-mounted treadle extending 
the full width of the machine. 


Wilstrip 


A liquid titanium preparation for 
controlled stripping of reducible dyes 
is now available to the textile trade 
through A L Wilson Chemical Co, 
Kearny, N J. 

Called Wilstrip, the product comes 
in highly concentrated form for mix- 
ing in a solution with ordinary tap 
water. Its effectiveness and speed are 
said to be controlled by varying the 
strength of the solution and applying 
heat. It reportedly may be used cold 
for slow-action stripping, or hot for 
faster results. Wilstrip also can be 
used to remove an unwanted color 
from another without injuring the 
base color, it is claimed. 

Wilstrip, which is used in the textile 
maintenance field, is said to have no 
effect on tensile strength and is suit- 
able for use on cotton, linen, silk, 
wool and synthetic fabrics. 


TMB-5200 Binder 


TMB-5200, a newly developed 
metallic binder for textile printing, 
which is said to be tarnish-resistant, 
is currently being manufactured by 
Kent Printing Ink Corp, Roslyn 
Heights, N Y, 

Bronze and aluminum prints based 
on TMB-5200 are said to be excep- 
tionally brilliant. No discoloration or 
loss of brilliance is noted even when 
the base fabric is scorched under ac- 
celerated ironing tests, it is claimed. 
Competitive products tested under 
similar conditions reportedly lost 
brilliance and in some cases scorched 
severely. 

The Company states that prints 
submitted to Fade-Ometer tests lose 
no brilliance even after 80 hours of 
exposure, whereas the best competi- 
tive products tested lose brilliance 
drastically after only 20 hours of ex- 
posure. Washfastness and dry-clean- 
ing resistance of the same prints are 
said to be excellent. 
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Gessner ‘‘Desk Top’’ Test Napping Machine 


“Desk Top” Test 
Napping Machine 

A napping laboratory device in the 
form of a “desk top”, test napping 
machine has been made available to 
mills for research and fabric develop- 
ment. This newest product of the 
David Gessner Co, Worcester, Mass, 
reportedly simulates, in results, the 
effects obtained on a Hi-Tore napper. 
It reportedly permits the study of dif- 
ferences in napping effect on fabrics 
made of various raw materials, on 
fabric design, and on fabrics treated 
with such chemicals as softeners, dye- 
stuffs, ete. 

Dial settings are said to be accurate 
and to indicate the amount of napping 
power being used, the relative speed 
between the pile roll and the cloth, 
the relative speed between the coun- 
terpile roll and the cloth, the amount 
of cloth tension, and the number of 
napping runs required to produce the 
desired napping effect. 

Research in fabric and fiber de- 
velopment in terms of napping effect 
is greatly broadened and simplified, 
it is claimed. It is further claimed that, 
from quickly interchangeable worker 
rolls, desired specifications of wire 
clothing—size, setting and sharpness 
can be immediately determined. 

Gessner suggests that, as a labora- 
tory device, the machine expands the 
field of quality control by permitting 
thorough testing on fabrics already 
being manufactured. 


Houghto-Wax Flake 


A change in the physical form of its 
amorphous wax sizing aid, Houghto- 
Wax, has been reported by E F 
Houghton & Co, 303 W Lehigh Ave, 
Philadelphia 33, Pa. 

Composition of the product remains 
unchanged—a compound of fats and 
waxes that blends with sizing com- 
pound and starch solution. However, 
it is now being supplied in flake form 
rather than in solid blocks. 

Reasons for the change in the 
Houghto-Wax product are two, re- 
ports Houghton. The flake form speeds 
“meltability”, and is much easier for 
operators to handle than the older 
blocks, it is claimed. 

A data sheet is available. 


Sackner Products Using 
Pliovie Latex 300 in Auto 
Door Paneling 


Pliovic latex 300 currently is being 
used in nonwoven binder systems by 
Sackner Products, Inc, Grand Rapids, 
Mich in the manufacture of Safoam 
nonwoven fabrics for use in the auto- 
motive industry as door panel pad- 
ding. 

Produced by the Chemical Division 
of the Goodyear Tire & Rubber Com- 
pany, Pliovic latex 300 is an aqueous 
dispersion of vinyl chloride copolymer 
made at high solids by modern emul- 
sion polymerization techniques. The 
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Goodyear latex is said to be easily 
compounded to impart adhesion, flex- 
ibility and softness to binder systems, 


A wide range of physical properties | 


can be made available by varying 
latex content in binder formulations, 
Increasing the amount of Pliovic latex 
300, for example, gives stiffer hand 
but increases wet and dry tensile 
strength. 

Sackner utilizes a random web for- 
mation in the production of nonwoven 
fabrics. Through this technique, webs 
are formed with complete lack of fiber 
parallelism. Following web formation, 
the binder is spray-applied to form 
a smooth, porous and uniform mat 
ready for drying operations. Chief 
advantage of random-web-type non- 
wovens is excellent multidirectional 
strength. 

According to Sackner, Pliovic latex 
300 was selected for the application 
because it exhibits excellent compata- 
bility and stability in binder systems, 
lowers production costs and provides 
required strength characteristics. 

In automobile door paneling, the 
nonwoven is dielectrically bonded to 
fiberboard panels to assure a complete 
and uniform seal and exhibits neces- 
sary strength, resilience and dimen- 
sional stability for such applications, 
it is claimed. 

Sackner nonwovens are available in 
widths up to 60 inches and can be 
colored. 


General Calendar 


AMERICAN OIL CHEMISTS 
SOCIETY 
Apr 21-23, 1958 (Memphis); Oct 20-22. 
1958 (Chicago); Spring, 1959 (New 
Orleans); Fall, 1959 (Los Angeles) 





AMERICAN SOCIETY FOR QUALITY 
CONTROL—TEXTILE DIVISION 


8th Annual Conference—Jan 20-Feb 1, 
Clemson House, Clemson, SC 


AMERICAN SOCIETY FOR TESTING 
MATERIALS (COMMITTEE D-13 


Mar 18-21 (Spring Meeting, Sheraton 
Park Hotel, Washington, DC) 


THE DRYSALTERS CLUB OF 
NEW ENGLAND 


Oct 25, Jan 20, April 25 (Hotel Vendome. 
Boston, Mass); June 20 (Outing—Wachu- 
sett Country Club, West Boy!ston, Mass 


THE FIBER SOCIETY 
April 30—May 1 (The Clemson House, 
Clemson, SC) 


PHI PSI TEXTILE FRATERNITY 
April 24-26 (Annual Convention, Phila- 
delphia, Pa) 


SYNTHETIC ORGANIC CHEMICAL 
MANUFACTURED ASSOCIATION 
OF THE UNITED STATES 

Nov 12 (Palm Terrace Suite, Hotel 

Roosevelt, New York, NY) 


October 21, 1957 
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* NAMES IN THE NEWS - 








Gilbert 





Farley 


Frederick A Gilbert has been named 
president of the Westvaco Chlor- 
Alkali Division of Food Machinery 
and Chemical Corp. Mr Gilbert will 
continue as president of FMC’s Becco 
Chemical Division. 

Franklin Farley, formerly president 
of Westvaco Chlor-Alkali Division, 
will again serve as management con- 
sultant to the Chemical Divisions. In 
this new assignment, Mr Farley will 
be able to apply his extensive man- 
agerial experience and skill to all of 
FMC’s broad chemical interests. 

Mr Gilbert joined the Becco Chem- 
ical Division in 1935. He became pres- 
ident of the Division in 1956. Early 
this year he was also made a member 
of the Operating Committee for 
FMC’s Chemical Divisions and moved 
his headquarters from Buffalo to New 
York City. 

Mr Farley joined FMC as a man- 
agement consultant in 1954, afte: 
serving for many years as vice presi- 
dent of the International Minerals and 
Chemicals Corp. 





xd 


Houston 


William J Houston has been ap- 
pointed vice president in charge of 
marketing of Nuodex Products Co, a 
division of Heyden Newport Chemical 
Corp. 

Mr Houston, who joined Nuodex in 
1946, has been general sales manager 
of Nuodex since 1955. 
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Bowman Conley 
William H Bowman has been ap- 
pointed general manager of American 
Cynamid Company’s Organic Chem- 
icals Division. Neil B Conley has been 


named assistant general manager of 


the Division, the post formerly held 
by Mr Bowman. Mr Conley moves up 
from the post of director of sales and 
manager of commercial operations for 
the Division. 

The Organic Chemicals Division 
operates 10 of Cyanamid’s more than 
40 plants. The Division’s seven com- 
mercial departments market dyes. 
textiles resins, pertochemicals, inter- 
mediates, rubber chemicals. 
sives. and specialty products. 


explo- 





Connell 


Richard O Roblin has been named 
general manager of Cyanamid’s newly 
organized Commercial Development 
Division, which will have line respon- 
sibility for long-range planning, mar- 
ket research, new product develop- 
ment and semiworks production. Dh 
Roblin moves up from the post of as- 
sistant general manager of the Pig- 
ments Division, which post has been 
filled by Philip G Connell Jr, formerly 
manager of the rubber chemicals de- 
partment of the Organic Chemicals 
Division. 


Independent Chemical Corp, Glen- 
dale, NY, has named Michael Ingber, 
formerly with E M Sergeant Pulp & 
Chemical Co Inc, to its sales organiza- 
tion. He will cover the New York 
area in his capacity as assistant di- 
rector of sales. 
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March 


Newcomb 


Gaston County Dyeing Machine Co. 
Stanley, NC, recently announced the 
appointment of Walter J Newcomb 
and Albert P March as sales engineers. 

Mr Newcomb, formerly sales man- 
ager of Burlington Engineering Co, 
heads GCDMC’s cloth dyeing ma- 
chinery division. He is headquartering 
at the home office in Stanley. 

Mr March, who was connected with 
Smith, Drum Co for many years, will 
represented Gaston County in the 
Northeast. He may be contacted at his 
home in Whitemarsh, Pa. or by tele- 
phone in Philadelphia (ADams 3- 
3580). 


Althouse Chemical Co, Division of 
Crompton & Knowles Corp, Reading. 
Pa, has announced the addition of 
Edwin J Grajeck to its technical staff. 
as manager of dye development. 

Associated with Collins & Aikman 
Corp since 1940, Mr Grajeck was man- 
ager of research and technical control, 
as well as technical director for thei: 
automotive division. 





Carpenter 


John M Carpenter has been ap- 
pointed sales representative for Onyx 
Oil & Chemical Company’s Industria! 
Division. In his new position, M: 
Carpenter will cover the state of 
Ohio, western Pennsylvania, eastern 
Michigan, and southwestern New 
York State, with headquarters at 
15017 Detroit Avenue, Cleveland 7, O. 
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Roberts 


William J Roberts has been ap- 
pointed director of research of the 
Summit, N J, Research Laboratories 
of Celanese Corporation of America. 

He had been director of research 
for Pennsylvania Industrial Chemical 
Corp, Chester, Pa, an organization 
with which he had been associated 
for almost 12 years. 

In the new function of director of 
research, Dr Roberts will be respon- 
sible for all activities in Summit, site 
of the Celanese Central Research 
Laboratories. 


Walter F Wigglesworth, formerly 
with United Piece Dye Works, Los 
Angeles, Calif, has taken a new posi- 
tion with Calusa Chemical Corp, also 
of Los Angeles. 


George S Barker, formerly with Na- 
tional Automotive Fibres, Inc, Oak- 
land, Calif, and Jenkins-Wright Co, 
Inc, Los Angeles, Calif, has joined 
Colorcraft Corp Ltd, San Francisco. 


Paul F Noonan, formerly with Na- 
tional Dyeing and Finishing Corp, 
Culver City, Calif, has joined the staff 
of Dye Masters, Inc, Inglewood, Calif. 
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Abbott 


Norman J Abbott, formerly with 
the Textile Department of the Ontario 
Research Foundation in Toronto, Can- 
ada, has recently joined the senior re- 
search staff of Fabric Research Lab- 
oratories, Inc, Dedham, Mass. 


Jimmy L Poteat, a senior in the 
School of Textiles at North Carolina 
State College, has been awarded the 
$360 Union Carbide Chemicals Com- 
pany Scholarship for the 1957-58 
academic year. 


Al Underwood has been named 
West Coast manager of General Dye- 
stuff Co, San Francisco, Calif, to fill 
the vacancy caused by the recent 
death of Robert M True. 


George S Buck, Jr has been as- 
signed to a newly established research 
post in the National Cotton Council. 
He will be technical research assistant 
to Executive Vice President Wm 
Rhea Blake, and will have his head- 
quarters in Memphis. 

Establishment of this post is ex- 
pected to put the Council in a stronger 
position for expanding cotton’s over- 
all research effort. Objective is to pro- 
vide technical research assistance to 
the Council’s management. Mr Buck, 
Production and Marketing Director 
Claude L Welch, and Utilization Re- 
search Director Leonard Smith will 


constitute a team which will have 
over-all staff responsibility for tech- 
nical research planning and develop- 
ment. 


TECHNICAL 
LITERATURE 


2,5-DIHYDROXYBENZOQUINONE— 
Eastman Chemical Products, Inc, Kings- 
port, Tenn—Typical properties and re- 
actions are described for this new East- 
man derivative of hydroquinone, which 
is now available in pilot-plant quantities, 
Among its suggested applications: poly- 
merization inhibitor, coupling agent, 
intermediate for dyes, polymers, anti- 
oxidants, etc. 


LEMOL POLYVINYL ALCOHOLS— 
(Bulletin M13-T), Borden Co, Chemical 
Div, 350 Madison Ave, New York 17, NY 
—This 23-page bulletin, in three parts, 
covers “Specifications, Solutions, and 
Compounding”; “Properties of the 
Lemols”; and “Industrial Uses of the 
Lemols”’. 

The Lemols, manufactured by Borden’s, 
“constitute a series of unique water-sol- 
uble resins produced by carefully con- 
trolled hydrolysis of polyvinyl acetates 
synthesized to rigidly controlled molecular 
weights and configurations,” the Chem- 
ical Division mulletin states. 

They are used in the textile industry 
for finishing, sizing and emulsifying. 


SULFONATES—L Sonneborn Sons, 
Inc, 300 Fourth Ave, New York 10, NY— 
This 12-page booklet describes the origin 
and manufacture of petroleum sulfonates 
and details the behavior, functional prop- 
erties and applications of Sonneborn’s 
line of sulfonates. 

Included in the properties and char- 
acteristics discussed is information on 
chemical structure, purity, solubility, sta- 
bility, viscosity, hard water resistance, 
surface tension, interfacial tension, wet- 
ting and rewetting, spreading, emulsify- 
ing and de-emulsifying, and corrosion 
inhibiting. 

In addition, typical tests are shown 
and end-uses charted. 


LARGE SAVINGS IN RESIN FINISHING! 


Resin Gum reacts inside the fiber 
with all Urea Formaldehyde or Melamine resins, 
producing durable finishes. 


© FULL BODIED ¢ CRISP © RESILIENT HAND 


FINISHERS 
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DETERGENTS : 


@ Improved tensile 
Strength and 
abrasion resistance 


—~ NSS 
REPELLENTS 
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